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l. IMosicHUTENBLHASA 3aNIHCKA

IIporpaMMma cocraBiieHa B COOTBETCTBUHU C JOKYMEHTaMMU:

Koncturynus P® (npunsara BceHapoaHbIM TojocoBanueM 12.12.1993 ¢ u3MeHeHHsIMU,
0J100peHHBIMHU B X0/Ie o0tmepoccuiickoro roocoanwus 01.07.2020).

®denepanbHblii 3aK0H 0T 29.12.2012 Ne 273-D3 (pex. ot 17.02.2023) «O6 o6pazoBanuu B
Poccuiickoit denepanum» (¢ U3M. U J101., BCTYIL B cuiy ¢ 28.02.2023, nanee — @3 No273).

®enepanpubiii 3akoH PO ot 24.07.1998 Ne 124-®3 «O06 OCHOBHBIX TapaHTHUSIX IpaB
pedenka B Poccuiickoit denepanun» (¢ u3MeHeHusimMu ot 29.12.2022r.).

Pacnopsixenue [IpaBurensctBa PO ot 31 mapta 2022 1. Ne 678-p «KoHuenius pa3BuTus
JOTIOJTHUTENBLHOTO 00pa3zoBanus Aereit 1o 2030 ronxa» (manee — Konnenuus).

Pacnopsixenue IlpaButensctBa PO ot 29 mas 2015 r. Ne 996-p «Ctpaterust pa3BuTus
Bocniutanus B P® na nepuon 1o 2025 rogay.

[IpuoputeTHslii TpoekT «JlocTynmHoe OMOJHHUTENbHOE O0pa3oBaHUE Uil JETel»,
yrBepkaeHHbIH 30 HOs0ps 2016 1. mpoTOKOIOM 3acenanus npesuanyma npu Ilpesuaente PO (B
pen. ot 27.09.2017).

denepanbHbIA MPOEKT « Y CIeX KaKI0ro pedeHkay, yreepkaeHubii 07 gexadps 2018 .

[Tpuka3z Munucrepcersa mpocseuieHust PO ot 27 utons 2022 r. Ne 629 «O0 yTBepk’aeHUU
[Topsinka opranu3anuy U OCYLIECTBICHUS 00pa30BaTENIbHON 1€ATEIBHOCTH 1O JOMOJIHUTEIbHBIM
0011e00pa3oBaTeIbHBIM TPOrPAMMaM))

[Ipuka3z MunucrepctBa odbpazoBanus u Hayku P® ot 23 asrycra 2017 rona Ne 816 «O06
YTBEPKIACHUH TOPSAIKAa MPUMEHEHUs OpPTraHU3alUSIMH, OCYIIECTBISIOUIMMH 00pa30BaTEIbHYIO
JeSITENIbHOCTD, 3JIEKTPOHHOTO OOYYEeHMsI, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTUN IpU
peanuzanuu 006pa3zoBaTeNbHBIX MporpaMm» (nanee — [Ipukasz Ne 816).

[Ipuka3 MunucrepctBa npocsemienus P® or 03.09.2019 Ne 467 «OO0 yTBepxkneHun
[leneBoit MOoAeNnu pa3BUTHUSI PETHOHATIBHBIX CHUCTEM JOIMOJHUTEIBLHOTO 00pa3oBaHUs AeTel» (B
penakuuu ot 02.02.2021r.).

[TocranoBnenue ['maBHOro rocyaapcTBEHHOro caHUTapHOTo Bpada P® ot 28 ceHTsa0ps
2020 r. Ne 28 «OO0 ytBepxkaenun canutapHeix npasuin CII 2.4.3648-20 «CanutapHo-
AMUJIEMHOJIOTHYECKHE TpeOOBaHMs K OpraHU3alUsM BOCIUTAaHUS M OOyYeHHUs, OTIbIXa U
0370poBIIeHUs AeTel u Monoaexw» (nainee — CanlluH).

IlocranoBnenue I maBHOrO rocyapcTBeHHOro canutapHoro Bpada P® or 28.01.2021 Ne 2
«O6 ytBepkneHun caHutapHeix mnpaBwi U HopMm CanlluH 1.2.368521«I urnennueckue
HOpPMAaTHUBBI U TpeOOBaHMS K 0OecledeHn0 0e30MacHOCTH U (M) Oe3BPEIHOCTH ISl YeloBeKa
¢dakTopoB cpeapl ooutanus» (p3a.VI. ['mruennyeckue HOpMaTUBBI IO YCTPOHCTBY, COAEPIKAHUIO
U peXHUMy pabOThl OpraHM3alldil BOCIMTAHUS U OOY4YEeHHs, OTAbIXa M O3J0POBJIEHUS JleTe u
MOJIOZICKH).

[TocranoBnenue [IpaButenscTtBa PoctoBekoit o6mactu ot 08.12.2020 Ne 289

«O MepornpusTUsAX M0 (OPMUPOBAHHUIO COBPEMEHHBIX YIPABIEHYECKUX PEIICHUN U
OpraHU3alMOHHO-?)KOHOMHYECKIX MEXaHU3MOB B CUCTEME JIOTIOJIHUTENLHOI0 00pa30BaHus JeTen
B PocroBckoil obmactu B paMkax QeaepalbHOrO NpoekTa «Ycmex Kakaoro peOeHKa»
HaIMOHAJIBHOTO TpoekTa «O0pa3oBaHueE».

[Ipukaz MunucrepctBa oOmero u npodeccuoHaabHoro oOpa3oBaHusi PocTtoBckoit
obmactu ot 14.03.20231 Ne225 «O npoBeieHIH HE3aBUCUMOM OLIEHKH Ka4eCTBa JOTIOTHUTEIbHBIX
00111e00pa3oBaTeIbHBIX IPOTPaMM B POCTOBCKO#T 00acTh.

Metoanyeckie peKOMEHJAIMU 1O O(GOPMIEHHIO U IOJATOTOBKH JIOMOJIHUTENbHBIX
IporpaMM K MPOXOXKJIEHUIO U MPOLEAYpbl HE3aBUCUMON OIEHKU KauyecTBa JUIsl BKIIIOUEHUS B
peecTtp cepTUUIMPOBAHHBIX porpamm. 2023 roz.

[Tonoxenune o pabodyeil mporpaMmMe JOMOTHUTENBHOTO 00pa3oBanus aereir B MBOY TICOIII
Nel wumenn I'.B.AmucoBa (mpukaz Ne 190 or 31.08.2020 r); Ilopsnok opraHu3anuu H
OCYIIIECTBIIEHUS 00pa30BaTEIIbHON JEATEIHHOCTH TI0 JIOMOJHUTEIBHBIM 00I11e00pa30BaTeIbHBIM
nporpaMmmaM MBOYVY TTCOII Nel nmenu I'.B.Anmcosa (mpuka3z Ne 190 ot 31.08.2020 r)



AKTYaJIbHOCTB: CETrOJHs TeOMH()OPMAIIMOHHBIE TEXHOJOIMH CTaId HEOTHEMJIEMON YacThIO
Halled >KU3HHU, 000N COBPEMEHHBIN YEIOBEK II0JIb3YETCS HaBUTALMOHHBIMU CEpPBUCAMU,
MPUIOKEHUSMU JIJIsl MOHUTOPUHTA OOLIECTBEHHOI'O TPAHCIIOPTa 1 MHOTUMU JPYTHUMHU CEPBHCAMU,
CBSI3aHHBIMU C KapTaMU. DTU TEXHOJIOTMH HCIIONB3YIOTCS B COBEPIICHHO pa3M4YHBIX cdepax,
HayuHasl OT pearupoBaHUs MPU YPE3BbIYANMHBIX CUTyalMsX M 3aKaHuuMBass MapkeTHHrom. Kypc
«I"eonHpopMaLIMOHHBIE TEXHOJIOTUN» TO3BOJSIET CHOPMHUPOBATH Yy OOYUAIOIIMXCS YCTOHYHUBYIO
CBS3b MEXIy WH(OPMALMOHHBIM M TEXHOJIOTMYECKUM HAIpPaBJICHUSMU Ha OCHOBE PEaJbHBIX
NPOCTPAHCTBEHHBIX JAHHBIX, TAKUX Kak a’po(oToChEMKA, KOCMHYECKash ChEMKA, BEKTOPHBIC
KapThl ¥ Jp. OTO TMO3BOJUT OOYyYarOIIUMCS TOJYYUTh 3HAHUS 10 HCIOJIb30BAHHUIO
reOMH(pOPMALMOHHBIX HHCTPYMEHTOB M IPOCTPAHCTBEHHBIX JAHHBIX JUI IOHUMAHUS U U3yUCHHS
OCHOB YyCTpPOMCTBAa OKPY’KAaIOLIET0 MHpa W NPUPOJHBIX siBIeHHH. OOyuarouiyecsi CMOTYT
pean30BBIBATh KOMAHJAHBIE NMPOEKTHI B c(epe HcciaenoBaHUs OKPY)KAIOLIETO MHpa, HAYaTh
UCIIOJIb30BaTh B TIOBCEJAHEBHOM >KM3HM HABUIALIMOHHBIE CEPBUCHI, KOCMHYECKHE CHHMKH,
AJIEKTPOHHBIE KapThl, COOMpaATh JaHHbIE 00 OOBEKTaX Ha MECTHOCTH, co3daBaTh 3D-00BEKTHI
MECTHOCTH (KaK OTJebHbIE 3[aHMUs], TaK U IIeJIble TOpOo/ia) 1 MHOTOE IPYTOE.

Kaaccndukanus nporpaMMspl: €CTECTBEHHO-HAYYHAsL.

HanpasienHocts  o0pa3oBaTelbHOW  mporpamMmbl:  oOpas3oBaTeibHas  IIporpaMma
«"eonHopMaIlIOHHBIE TEXHOJIOTUMU» ABIAETCS 00IIe00pa3oBaTEIbHON MPOTrpaMMON IO
npeaMeTHOM 00macTi « TeXHOIOTHSY.

DOYHKIMOHAJIbHOE NPeHA3HAYeHHe MPOrPaAaMMbI: IPOEKTHAS.
®opma oOpraHu3alu: rpymnmnoBas.
AKTYaJIbHOCTB U OTJIMYMTEIbHbIE 0COOCHHOCTH NMPOrPaMMBbI

HoBuzHa mporpaMMbl 3akiio4yaeTcs B CO3JaHUM YHUKAITBbHOW 00pa3oBaTENbHON Cpenbl,
dopMupytolIel TPOEKTHOE MBIIIJIEHHE 00yYaroIMXCs 3a CUET TPAHCISLUU POEKTHOTO criocoda
JESTENIbHOCTH B paMKax PeIeHHUs] KOHKPETHBIX MPOOIEMHBIX CUTYAITH.

AKTyallbHOCTb MpOrpaMMbl 00YCJIOBJIEHA TeM, YTO paboTa Haj 3a/ladyaMu B paMKax MPOEKTHOU
JeSTeIbHOCTH (DOPMUPYET HOBBIIM TUIT OTHOLLIEHUS B PAMKaX CUCTEMBI «IIPUPO/Ia — OOIECTBO —
YeJIOBEK — TEXHOJIOTUNY, ONPEENISIONINi 0053aTeIbHOCTh 3KOJIOrMYECKOH HOPMUPOBKU HpHU
OpraHu3aIy JI000H AeSITETbHOCTH, YTO SBJISETCS IEPBBIM IIATOM K (JOPMUPOBAHUIO KITOKOJIEHUS
Pa3sBUTHSD», SBISIOLIETOCS TPEHI0M Pa3BUTHs COBPEMEHHOTO O0IIECTBA.

[Iporpamma mpeamnonaraet (GopMUpOBaHHE y OOYUYaIOIIMXCS MPEACTABICHUNA O TEHICHIUSAX B
pa3BUTUU TeXHUYECKOU cepbl. HOBBINM TeXHO-MIPOMBINITIEHHBINA YK HE MOKET OBITh MOJIOKEH
B q)OpMaT O6HI€CTBa Pa3sBUTUA TOJIBKO HA OCHOBAHHWUW HOBHU3HBI (1)I/I3I/I‘-I€CKI/IX MMPUHOHUITIOB, HOBBIX
TEXHUYECKUX PEIIECHUU U KJIACTEPHBIX CXEM B3aUMOJECUCTBHUS Ha MOCTUHIAYCTPUAJIBLHOM 3Tarie
Pa3BUTHS COLIMYMA, a UJES Pa3BUTHSA OOIECTBAa HEMPEJIOKHO BKIIOYACT B Ce0S TEHICHIIMIO K
OOpETeHHIO COHAIPABICHHOCTH AHTPOIOTCHHBIX (DAKTOPOB, 3aKOHOB pa3BUTHS OUOCHEPHl U
KYJIBTYPHOI'O pa3BUTHAL.

[Tenarornyeckas 1es1€cO00pPa3HOCTh ITON MPOrpaMMBbl 3aKJIIOUAETCAd B TOM, YTO OHA SIBJIAETCS
LIEJIOCTHOM M HEMPEphIBHON B TEUEHHE BCETO Mpoliecca 00y4eHUs: U MO3BOJIIET 00ydaroeMycs
miar 3a IIaroM packpbiBaTh B ce0e TBOpUECKHE BO3MOXKHOCTH W CaMOpEau30BbIBATHCS B
COBPEMEHHOM MHpe. B mpoliecce M3yueHHs] OKpY’KalOIIEro Mupa OOydaromuecs MoiIydar
JOTIOTHUTEIbHOE 00pa3oBaHue B 00J1aCTH HHPOPMATUKH, reorpa@uu, MaTEMaTUKU U PU3UKU.

OTnu4UTeNbHOM OCOOCHHOCTBIO TAaHHOM MPOTrPaMMBI OT YXKe CYIIECTBYIOIUX 00pa30oBaTeIbHbIX
IIpOrpaMM SIBJISIETCSl €€ HalpaBJIE€HHOCTh Ha pa3BUTHE 00YYAIOIINXCS B IPOEKTHOMN AEATEIbHOCTH



coBpeMeHHbIMU MeTtonukamMu TPU3 m SCRUM ¢ moMouiplo COBPEMEHHBIX TEXHOJIOTUA H
000pyIOBaHUSI.

Bo3zpact obyuarommxcsi: oOyyaromuecs 7-9 Ki1accos.
Cpoxku peanusanum nporpamMmsl: /4 yaca.
Hanoansiemocts rpynm: 8-104enoBexk.
PesxxuM 3anaTuii: 0 2 akaIeMHUYECKUX Yyaca B HENEIIO.
DopMbl 3aHATHIA:

- paboTa HaJl pelIeHUEeM KEHCOB;

- 1a00PaTOPHO-TIPAKTUYECKUE PAOOTHI;

- JICKIIHH;

- MacTep-KIIacChl;

- 3aHATHI-COPEBHOBAHUS;

- BKCKYPCHH;

- IPOEKTHBIE CECCHH.

MeToabl, HCNOJIB3yeMble HA 3aHATHAX:

- npakTH4eckue (ynpaxHeHus, 3a1auH);
- CcJIOBECHbIE (pacckas, 6ecesia, MHCTPYKTaX, YTEHUE CIIPaBOYHON JIUTEPATYypPHl);
- HarJsIIHBIC (IEMOHCTPAIM MYJIbTUMEIMHHBIX MTPe3eHTalwid, pororpadun);

- npoOsieMHble (METOAbl MPOOJIEMHOIO H3JIOXKEHHS) — OOydarommmcs AaéTcs 4acTh
TOTOBOTO 3HAHWS;
- IBPUCTUYECKUE (YACTHUHO-TIOMCKOBBIE) — OOYYaIOUUMCS MPEAOCTaBISAETCS OOINbIIast

BO3MO>KHOCTh BBIOOpA BAPHAHTOB;

- UCCIIeIOBATENhCKHUE — O00YYarOIINecs: CaMH OTKPBIBAIOT U UCCIEAYIOT 3HAHMUS;

- WUTIOCTPaTUBHO-00bSICHUTELHBIE;

- PENpPOAYKTUBHEIE;

- KOHKpETHbIE W  a0CTpakTHbIE, CHHTE3 U aHajiu3, CpaBHEHHE, 00o0O0IIeHue,
abcTparupoBaHue, KiacCUpUKalMg, CUCTeMaTU3alus, T. €. METOAbl KaK MBICIUTEIbHbIC
oriepaIuuy;

- WHAYKTUBHBIE, IEAYKTHUBHbIC.

1.1.1. Ienu u 3agauu peaar3aluu OCHOBHOW 00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO
o01ero oopa3oBaHus

Leab: BoBieueHHE OOYyYAOIUXCA B IPOEKTHYH JEATENbHOCTh, pa3padOTKa Hay4yHO-
MCCIIEIOBATEIBCKUX U HHKEHEPHBIX ITPOEKTOB.

3agaum:
obyuarowue:
. npuoOpeTeHue u yriayOaeHre 3HaHU OCHOB MTPOSKTUPOBAHUS U YIPABICHUS MPOCKTaMHU;

® O3HAKOMJICHHME C ME€TOJaMHU U HpI/IéMaMI/I c6opa M aHaJIu3a I/IH(I)OpMaI_II/II/I;



. o0ydeHue MPOBEACHUIO MCCIICIOBAHUN, MPE3EHTAIIMNH U MEXIPEIMETHON MO3UITMOHHON
KOMMYHI/IKaI_II/II/I;

. oOyueHne paboTe Ha CHEIHMATH3UPOBAHHOM 000pYI0BAaHUU U B IPOTPAMMHBIX CpEax;

. 3HAKOMCTBO C  XapJ-KOMIETCHIUSIMH (TCOMH(POPMAIIMOHHBIMH), TIO3BOJISIONUMU
MPUMEHATh TEOPETUYECKUE 3HAHUSA HA NPAKTUKE B COOTBETCTBUM C COBPEMEHHBIM YPOBHEM
Pa3BUTHS TEXHOJIOTUH.

paseusarowue:

. (dopMHpOBaHUE UHTEPECA K OCHOBAM M300peTaTeNbCKON eI TeIbHOCTH;

. pa3sBUTHE TBOPYECKUX CIIOCOOHOCTEN M KPEaTUBHOTO MBIIIUICHUS;

. npuoOperenue onbiTa ucnoiabzoBanus TPU3 npu dopmupoBaHnun COOCTBEHHBIX HJIEH U
pEUIEHUI;

. (dbopMHpoBaHUE TOHUMAHUS IPAMOM 1 00paTHOMN CBSI3M IPOEKTA U CPEbI €r0 peaan3alii,

3aJI0KEHHUEC OCHOB COIII/IaJIBHOﬁ H DKOJIOTHYECKOM OTBCTCTBCHHOCTH,
M Pa3sBUTHUC I'CONMPOCTPAHCTBCHHOI'O MBIIIIJICHHA

. pa3BHUTHE COPT-KOMITETSHIIHI, HCOOXOAUMBIX JUIS YCTIEIIHON PabOThl BHE 3aBUCHMOCTH OT
BEIOpaHHOI TTpodeccuu.

60CNUMAaMeNbHbLE:.
. (dbopMHUpOBaHKE MPOSKTHOTO MUPOBO33PEHHUS U TBOPUECKOTO MBILUICHUS;
. dbopMUpOBaHHE MHPOBO33PEHUS 10 KOMIUIEKCHOM OIIEHKE OKpYXKAIOIIEero MHpa,

HaHpaBﬂeHHOﬁ Ha €10 IIO3UTHUBHOC U3MCHCHUC,

® BOCIIUTAHUE COOCTBECHHOM MmOo3nuKU 110 OTHOWICHUIO K JCATCIBHOCTH W YMCHUC
COMOCTABJIATH €€ C APYIr'UMHA NMO3ULUAMU B KOHCTPYKTHBHOM JUAJIOTEC,

M BOCIIMTAaHUC KYJIbTYPbI pa6OTLI B KOMaH/C.

1.1.2. [IpuHnunsl ¥ noaxoasl K (GopMHUpoBaHUIO 00pa30BaTENbHOM MpOrpamMmbl
OCHOBHOTO 001IEr0 00pa30BaHus

ITporpamma peanuzyercs:

- B HETIPEPHIBHO-00pa30BaTEIbHON JeSATEIbHOCTH, COBMECTHOM AESITENFHOCTH, OCYIIECTBIISIEMOM
B XOJI€ PEKHUMHBIX MOMEHTOB, TIJi¢ OOYYalolIUiCs OCBAaMBAaET, 3aKpEIUISIET U ampoOupyer
MOJIyYEHHbIE YMEHHS;

- B CaMOCTOSITEJIbHOM JIeATENbHOCTH OOy4arommxcs, rie oOydaromuiics MOXKeT BbIOpaTh
JEATENIBHOCTh 110 HMHTEpEcaM, B3aUMOJEHCTBOBaTb CO CBEPCTHUKAMM Ha pPaBHOIPABHBIX
MO3UIUAX, PelIaTh MPOOIEMHbIE CUTYaIlUH U JIp.;

- BO B3aMOJICUCTBHUH C CEMBSIMH JIETEM.

[Tporpamma MOXeET KOPPEKTUPOBATHCS B CBSI3U C U3BMEHECHUSIMU
- HOPMaTUBHO-TIPABOBOM 0a3bl IOMIKOIFHOTO 00pa30BaHUs;

- BUJOBOM CTPYKTYpPBbI TPYIIIL;

- 00pa30BaTEIHLHOTO 3aMIPOCa POIUTEIICH.

[Tonxoapl K POPMUPOBAHUIO TPOTPAMMBI:



- JInyHOCTHO-OpUEHTUPOBaHHBIN. OpraHu3aius 00pa3oBaTeIbHOTO MpoIlecca ¢ Y4ETOM IITaBHOTO
KpuTepHs 3p(HEeKTUBHOCTH 00y4YaIOUIerocs — ero JUYHOCTH. MeXaHH3M — CO3/1aHUE YCIIOBHM
JUISL Pa3BUTHUS JIMYHOCTU HA OCHOBE M3YUEHHUS CHOCOOHOCTEH 00ydYaromierocs, €ro MHTEPECOB,
CKJIOHHOCTEH.

- JesrenpHOCTHBIN. OpraHu3anus AEATEIBHOCTH B OOIIEM KOHTEKCTE 00pa3oBaTeIbHOTO
mporecca.

- HCHHOCTHBII;'I. OpFaHI/IBaHI/IH Pa3BUTHUA U BOCIIMTAHUSA HA OCHOBC O6H.IC‘I€JIOB€‘ICCKI/IX HeHHOCTeﬁ,
a TaK¥KC 3TUUYCCKUX, HPABCTBCHHBIX U T. [I.

- KoMneTeHTHOCTHBIH. (-DOpMI/IpOBaHI/IC T'OTOBHOCTHU OGy‘IﬂIOH.IPIXCH CaMOCTOATECIBHO HeﬁCTBOBaTB
B XOJI€ PCIICHHA aKTYAJIbHBIX 3a/1a4.

- CucreMHbIil. MeTO10JIOTHYECKOE HAIIPaBJIEHUE, B OCHOBE KOTOPOIO JIEKUT PACCMOTPEHHE
oOydaromierocsi Kak IeJIOCTHOIO MHOKECTBA 3JIEMEHTOB M3 OTHOIICHUN M Pa3IUYHBIX CBs3ei
MEXTy HAMH.

- nanornyeckuii. Opranuzamus mporecca ¢ y4ToM MpHHLKIA JHaJiora, CyObeKT-CyOheKTHBIX
OTHOLICHUH.

- IIpoGnemusbiii. ®opmupoBaHME MPOrpaMMbl C MO3ULUNA KOMIUIEKCHOTO U MOJIYJIBHOTO
IpeCTaBiIeHUsl €€ CTPYKTYpPbl KaK CHUCTEMBbI MOIMNPOrpaMM IO 00pa30BaTEJIbHBIM OOJIACTSM U
JETCKUM BUJAM JESTEIbHOCTH, CIIOCOOCTBYIOIIMM L€JIEBBIM OPUEHTUPAM Pa3BUTHSL.

- Kyneryponornueckuii. Opranu3zanus mnpoiecca ¢ yuéToM MOTEHIMaNa KyJbTypocooOpa3HOro
COJIepKaHUs JOLIKOIBHOTO 00pa30BaHuUs.

1.2. Ilnanupyemble pe3yibTaTbl OCBOSHHS OOy4aroUIMMHUCS OCHOBHOH 00pa30BaTeIbHOM
IpOTpaMMbl OCHOBHOTO 00Iero oOpa3oBaHus (00s3aT€IbHO MPOBEPUTH pa3OMEHHE 10
JMYHOCTHBIM, ITPEIMETHBIM U T. ]I.)

1.2.1. OOume nonoXeHus

[Tporpamma ga€r oOywaromMmcsi BO3MOXKHOCTb IOTPY3UThCS BO BCE MHOrooOpasue
IPOCTPAHCTBEHHBIX  (TeonH(pOpMAMOHHBIX)  TexHosoruil.  IlporpamMma  3HaKOMHUT
06yqa}0mnxcsl C FGOI/IH(i)OpMaHI/IOHHBIMI/I CUCTECMAaMH1 U C PA3JIMYHBIMH BUAAaMU T'€COJaHHBIX,
MO3BOJISIET IMOJyYUTh 0a30Bbleé KOMIETEHIMH MO COOpY JAaHHBIX U OCBOMTH IE€PBUYHBIC
HaBbIKN pa6OTBI C JaHHbIMU. HOJ’IyLICHHBIG KOMIICTCHIIUHU U 3HAHUA I1I03BOJIAT O6y‘~IaIOHII/IMC$I
OPUMEHHUTh MX TMOYTH B JIFOOOM HaIPaBICHUHM COBPEMEHHOIO phlHKAa. OCBOMB MpPOTpaMmy,
oOydaromuecss CMOTYT BbIOpaTh HamOoJee MHTEPECHYI0 [UIsi HHUX TEXHOJIOIMUYECKYIO
HalpaBJIEHHOCTh, KOTOPOH OHU OyayT 00ydaThCsl B paMKax yriyOnE€HHOTO MOTYJIS.

[IporpamMma 3aTparmBaeT Takue TeMbl, kKak: «OCHOBBI pabOTBhl C MPOCTPAHCTBEHHBIMU
JTAHHBIMUY, «OpueHTupoBaHue Ha MECTHOCTHU, «OCHOBBI ¢doTtorpaduny,
«CamMocTosTeNnpHBIM  cOOp JaHHBIX», «3D-MomenupoBaHWEe MECTHOCTH U OOBEKTOB
MecTHOCTHY, «I eonHdopmanmonnsie cuctemsl (I'MC)», «Busyanuzanus u mpeacTaBicHHe
PE3YIBTATOBY.

B ocHoBe pa3paboTraHHONl TporpaMMmbl JIEKUT MeToAUYecKuii HHCTPYMEHTapHii
¢denepanbHoro TheioTopa beicTpoBa AHTOHa FOpbeBuua «CeTh JETCKHX TEXHOMAPKOB
“KBanTopryM”. BBOJHBIN MOZYJIbY.

1.2.2. CTpyKTypa IIIaHUPYEMBIX PE3yIbTaTOB

[InanupyeMble pe3yJbTaThbl ONHUPAIOTCS HA BEAYLIUE LEJIEBbIE YCTAHOBKH, OTpa)karollue
OCHOBHOM, CYIIHOCTHBIM BKJaJ KaXKIOM H3y4yaeMOMl IpOrpaMMbl B pPa3BUTHE JUYHOCTH,
o0ydJaromuxcs, X ciocoOHOCTEH.



B cTpykType miuaHupyeMbIX pe3ysbTaToOB BBIICISIIOTCS CIEAYIOLIUE TPYIIIbI:

1. JluuHOCTHBIE pe3yJNbTaThl OCBOEHUS OCHOBHOM  00pa3oBaTENbHOM  MPOrPaMMBbI
MPE/ICTABJICHBI B COOTBETCTBUU C TPYIIION JIMYHOCTHBIX PE3YJIbTATOB.

2. MeramnpeaMeTHbIe pPe3yJibTaThl OCBOCHHS OCHOBHOH 00pa30BaTENbHON IPOTrpaMMBI
IPECTaBIEHbI B COOTBETCTBUHU C ITOArPYNIIaMU YHUBEPCAIbHBIX YUeOHBIX JEHCTBUI.

3. IlpenmerHble pe3yabTaTbl OCBOCHUS OCHOBHOM  0Opa30BaTeNbHOW  IPOTPAMMBI
IPECTaBIEHbl B COOTBETCTBUHU C IPYMIIAMHU PE3yJIbTaTOB yU4EOHOr0 MpeaMeTa.

1.2.3. JInYHOCTHBIE pE3yJIbTAThI
Ilpozpammmusie mpebosanus K ypoeH0 80CHUMAHHOCU (TUYHOCIHbLE PE3YIbMAmbl):

— copmMHupOBaHHOCTH BHYTPEHHEHW MO3HMIIMH OOYYarOMIETOCs, IMOIMOHAILHO-TIOIOKUTEIBHOE
OTHOINIeHHE 00yYaroIIerocs K IIKoJie, OPUEHTAlIMs Ha TIO3HAHUE HOBOTO;

— OpUCHTAlUA Ha 06p8.3€I_I MOBCACHUS «XOPOLICTO YYCHUKA)

— c(hopMUPOBAHHOCTh CAaMOOLIEHKH, BKJIIOYAs OCO3HAHHWE CBOMX BO3MOXKHOCTEH B YYEHHH,
CIOCOOHOCTH aJIeKBAaTHO CYIUTh O MPHYUHAX CBOETO yCIIeXa/HeycleXxa B YUCHUU; YMEHHE BU/ICTh
CBOMU JIOCTOMHCTBA U HEJJOCTATKH, yBa)KaTh ce€0sl U BEPUTH B YCIEX;

— c(OPMUPOBAHHOCTh MOTUBAITUH K YUECOHOMH JEATCITLHOCTH;

— 3HaHUE MOPAIBHBIX HOPM U c(hOPMUPOBAHHOCTH MOPATBHO-ITUYECKHX CYKACHUH, CIIOCOOHOCTD
K pPELICHUIO MOpPaJbHBIX MPOOJeM Ha OCHOBE KOOPAMHAIMMU pPa3IMYHbIX TOYEK 3PEHMS,
CIIOCOOHOCTh K OLEHKE CBOUX IIOCTYIIKOB M JEHCTBUH JpYrux JIIOJEH C TOYKH 3pEHUS
COOJIIOICHUSI/HApYLLIEHUSI MOPAJIbHONH HOPMBI.

IIpoepammmusie mpebosarus K ypoSHIO pa38UMUSL:

— c(hOpMUPOBAHHOCTh MPOCTPAHCTBEHHOTO MBIIUICHUS, YMEHHUE BHJIETb O0BEM B IUIOCKUX
IpeaMeTax;

— YMCHHUC O6pa6aTBIBaTB " CUCTEMATU3HUPOBATH OOJIBIIIOE KOJIMYECTBO I/IH(l)OpMaI_[I/II/I;

— c(hopMUPOBAHHOCTh KPEATHBHOTO MBIIUIEHUS,, TOHUMaHHE MPUHIMIIOB CO3JaHUsS HOBOTO
IIPOJIYKTA;

- C(l)OpMI/IpOBaHHOCTL YCUAYUBOCTH, MHOT'O3a1a9YHOCTH,

— ¢(hopMHPOBAHHOCTh CaMOCTOSITEIHPHOTO MOAXO0/a K BHIMOTHEHUIO Pa3jMYHbIX 33/1a4, YMEHUE
paboTtath B KOMaHJIe, YMEHHE NMPABUWILHO JCJIETUPOBATH 3a]a4H.

1.2.4. MetamnpeiMeTHbIE PE3yJIbTAThI
['eorpadus
BrInyckHUK Hay4YHTCS:

. BBIOMpAaTh  HMCTOYHUKM  reorpapuyeckoii  uHdopmamuu  (kaprorpaduyeckue,
CTaTHUCTUYECKUE, TEKCTOBbIE, BUAECO- M (POTOM300pakeHUsl, KOMIIbIOTEpHBbIE 0a3bl JAHHBIX),
aJICKBaTHBIE PEIIAEMBIM 3a/1a4aM;

. OpUEHTUPOBAThCS B HCTOYHHKAX Teorpaduyeckoil mHPopmanuu (kaprorpadudeckue,
CTaTUCTHUYECKUE, TEKCTOBBIC, BUJEO- U (POTOM300pakeHUs, KOMIBIOTEPHbIE 0a3bl JAHHBIX):
HaXOJWUTh U U3BJIEKATh HEOOXOAUMYIO HHPOPMAIUIO; OTIPEAEIATh U CPAaBHUBATh KAU€CTBEHHBIE U
KOJINYECTBEHHBIE TIOKA3aTeNd, XapaKTepu3yloliue reorpaduyeckue OOBEKTbI, MpPOIECCh U
SBJICHUS, UX TIOJIOKEHHE B MPOCTPAHCTBE MO reorpapuueckuM KapTaM pa3HOTO COJEp:KaHus U
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JIPYTMM HCTOYHUKAM; BBISIBIISTH HEJIOCTAIOILYIO, B3AUMO/IONOIHSIONTYIO U/UITU POTUBOPEUHBYIO
reorpaduueckyro nHGOPMAIUIO, IPEICTABICHHYIO B OJJHOM HUJIH HECKOJIbKUX HCTOYHHUKAX;

. NPECTaBIIATh B Pa3IMUHBIX (hopMax (B BUAE KapThl, TaOIHIIbI, rpaduka, reorpaguueckoro
omnucaHus) reorpadu4eckyro HHPOPMAIIIO, HEOOXOJUMYIO JUIS PEIIeHUs] YIEOHBIX U IPAKTHKO-
OpPUEHTHPOBAHHBIX 33/1a4.

BBIHyCKHI/IK TOJIYYHUT BO3MOKHOCTb HAYYHUTHCA:
® MOACIINPOBATH reorpa(bnqecm/le 00BEKTHI U SIBJICHUA,

® MNPpUBOJUTL HPUMEPBI MPAKTHUYCCKOIO HCIIOJIb30BAHUA FCOFpa(bI/I‘ICCKI/IX 3HAaHUM B
Ppa3InYHbIX o01acTIx JACATCIIBHOCTH.

Maremaruka

CraTucTHKaA U TEOPUS BEPOSITHOCTEN

BrilyCKHHMK Hay4uTCS:

. MIPEACTABIISITE JAHHBIC B BUJIC TAOJIHII, THArPaMM;

. YUTATh HH()DOPMAIIHIO, TIPESICTABICHHYIO B BUJIE TAOHIIBI, TUATPAMMBI.

B noBceiHEBHOM KU3HU U MTPU U3YUYEHUU JPYTUX IPEAMETOB BBIITYCKHUK CMOYKET:

. U3BJIEKATh, WHTEPIIPETHPOBATh U MPEOOPA30BBIBATH WH(GOPMAIIHIO, TIPEICTABICHHYIO B
TabJIMIaxX U Ha AUarpaMMax, OTPaXKAIOU[yI0 CBOMCTBA U XapaKTEPUCTUKU PeabHBIX MPOIECCOB U
SIBJIEHUH.

Harnsignas reomerpust
['eomeTpuyeckue GUrypol
BeinmyckHUK Hay4uTCS:

. ornepupoBaTh Ha 0a30BOM YpPOBHE MOHATHSAMU: (QUIypa, TOUKA, OTPE3OK, HpsMas, Jyd,
JIOMaHasi, yroJji, MHOrOYr'OJIbHUK, TPEYTOJIbHUK U YETBIPEXYTOJIBHUK, IPAMOYTOJIBHUK U KBaJpar,
OKPYXHOCTh M KpYT, MPSMOYIOJbHBIM Napauienenunen, kyo, map. M3o0paxars mzydaemble
(GUrypsl OT pyKH U ¢ TOMOIIBIO JIMHEHKU U IUPKYJIS.

B noBceHEBHOM KU3HU U NIPU U3YUYEHUU APYTUX MIPEAMETOB BBIITYCKHUK CMOXKET:

. pelaTh MpakTUYECKHe 33Jjauu C IPUMEHEHHEM POCTEHIINX CBOMCTB (uUryp.
W3mepenns 1 BbIYHACICHUS
BrinmyckHuk Hay4yuTcs:

° BBITIOJIHATh U3MCPCHUC IJINH, paCCTOﬂHI/II\/'I, BCJIMYHH YIJIOB C IMOMOIIBKO MHCTPYMCHTOB
JIA I/I3MepeHI/Iﬁ JJIVH U YTJIOB.

duzuka
BrIlTyCKHHMK Hay4uTCs:

. coOroaTh MpaBuia 0€30MaCHOCTH W OXpaHbl TpyAa Npd pabore ¢ y4eOHBIM |
1abopaTOPHBIM 000PYIOBaHUEM;

. MOHMMATh MPUHLIMUIIBI JEHCTBUS MAIllUH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB, YCIOBUS
uX 0€30I1aCHOTO MCIIOJIb30BaHMsI B TOBCETHEBHOM KU3HU;



. UCIIOJIb30BaTh MU BBHIMOJIHEHUU Y4YeOHBIX 3a/lad Hay4YHO-TIOMYJISIPHYIO JIUTEPATypy O
¢u3nUecKuX SABICHUSX, CIPABOYHBIC MaTEpPHAaJIbl, PECYpPChl HHTEPHETA.

WNudopmaruka
BrinmyckHUK Hay4yuTCs:

® pas3inuaTb BUAbL I/IH(l)OpMaI_[I/II/I o crocodam eé BOCIIpHUATHSA YCTIOBEKOM H 110 crocobam eé
MMPpCACTAaBJIICHUA HAa MATCPUAJIbHBIX HOCUTCIIAX,

. NOPUBOJUTH TPUMEPHl HMH(DOPMAIIMOHHBIX MPOIECCOB (IPOIECCOB, CBS3aHHBIX C
XpaHeHueM, npeoOpa3zoBaHUEM U Nepeladyeii JaHHBIX) B dKUBOU MPUPOJE U TEXHUKE,

: knaccupunuponatsd cpencrsa KT B coOTBETCTBUM € KPYTOM BBINOIHAEMBIX 3a/1a4.
MareMaTHuecKue OCHOBBI HH(OPMATHKH
BrpInmyCcKHUK ITOTyYUT BO3MOKHOCTD:

. MO3HAKOMHUTHCS C TPUMEpPAMH MAaTEMaTHYeCKUX MOJACNIEH U  HCIOJIh30BAHUEM
KOMITHFOTEPOB IPY UX aHAJH3€E; MOHATh CXOACTBA U Pa3IMUUs MEXKy MaTEMAaTUICCKON MOJIEIIbIO
00BEKTa M €ro HAaTypHOH MOJCIBI0, MEXIY MAaTeMAaTHYCCKOW MOJEIBI0 OOBEKTa/SBICHUS U
CJIOBECHBIM OTIMCAHUEM.

Hcrnonbs3oBaHue NPOrPaMMHBIX CUCTEM U CEPBUCOB
BrinmyckHuk Hay4urcs:
. KJaccu(puIupoBarth (Haiiibl 0 TUIY ¥ MHBIM ITapaMeTpam;

. BBINOJIHATh OCHOBHBIE omepanuu c ¢aitnamu (co3gaBaTh, COXpaHATh, PEaKTUPOBATh,
YAAJIATh, ApXUBUPOBATH, «PACIIAKOBBIBAThY apXUBHbBIE (haiiibl).

BrimyckHuk oBnajeeT (Kak pe3yibTaT IPUMEHEHHUS IPOrPaMMHBIX CUCTEM U HHTEPHET-CEPBUCOB
B JIaHHOM Kypce 1 BO BCEM 00pa30BaTeIbHOM IPOIIECCE):

. HaBBbIKAMU pabOThI C KOMIIBIOTEPOM; 3HAHUSIMH, YMEHHUSMHU U HAaBbIKAMHU, JOCTATOUHBIMU
JUist paboThl C Pa3IMYHBIMM BHJIAMHU MPOTPaAMMHBIX CUCTEM U MHTEpPHET-CEpBUCOB ((aiioBbie
MEHEKEphl, TEKCTOBbIE PEAAKTOPBI, 3JIEKTPOHHbIE TaONHUILBI, Opay3epbl, TOMCKOBBIE CUCTEMBI,
CJIOBapH, AJIEKTPOHHbBIE SHIIMKIIONEANHN); YMEHHUEM OINUCHIBATh pabOTy ITUX CUCTEM U CEPBHCOB C
UCIIOJIb30BaHUEM COOTBETCTBYIOLIEH TEPMUHOIIOTUH;

. pa3Iu4HBIMU (pOpMaMU IPEICTaBICHUS JAHHBIX (TaOIHIIbI, TUarpaMMbl, TpaQuKU U T. 1.);

® IMO3HAKOMUTCA C HOpOorpaMMHBIMU CpEACTBAMU JIA pa6OTI>I C ayanoOBHU3YaJIbHBIMU
JaHHBIMHU U COOTBCTCTBYIOIIUM MOHATHUHBIM arrapaToMm.

BbINyCKHUK NOTYYUT BO3MOXKHOCTD (B IaHHOM Kypce U MHON y4eOHOU JeATeNbHOCTH):

. MPAKTUKOBAThCSI B MCIOJIb30BAaHUM OCHOBHBIX BHUAOB MPHUKIAJHOTO MPOrpPaMMHOTO
oOecrieyeHus (pPeAaKkToOpbl TEKCTOB, AIIEKTPOHHBIE TaOIUIIBI, Opay3ephl U Ap.);

. MO3HAKOMHUTBCSI C NPUMEPAMU HCIIOJIB30BAHMUS MAaTEMaTHYECKOIO MOJAEIUPOBAaHUS B
COBPEMEHHOM MHUPE;

. MIO3HAKOMUTBCSI C TIOCTAHOBKOM BOIpOCa O TOM, HAacCKOJIBKO JOCTOBEpHA MOJIy4YEHHAast
uH(popMallns, MNOJIKpEIUIeHa M OHa J0Ka3aTeNbCTBAMU MOMJIMHHOCTA (IpUMEp: HalIu4due
JIEKTPOHHOM MOJIMUCH); TO3HAKOMUTHCSI C BO3MOKHBIMH MOAXOJAMHU K OLIEHKE JOCTOBEPHOCTH
uH(popMaluu (puMep: CpaBHEHUE TAHHBIX U3 Pa3HBIX HCTOYHUKOB);

. ITO3HAKOMUTHCS ¢ IpuMepaMu ucnoiab3oBanus KT B coBpemeHHOM Mupe;



. MOJIYYUTh MPEACTABICHUSI O POOOTU3NPOBAHHBIX YCTPONCTBAX M MX MCIOJB30BAHUU HA
MIPOU3BOJICTBE U B HAYUHBIX UCCIICOBAHUSX.

TexHonorus
PesynbTaThl, 3asiBICHHBIC 00pa30BaTEIbHOM IpOrpaMmMoii « TeXHOIOT s 0 6J10KaM CoIepKaHus

dopMHpPOBaHUE TEXHOJOTHYECKOW KYJIbTYPHl W IMPOEKTHO-TEXHOJOTHYECKOTO MBIILICHHS
o0yyaroumxcs

BrinmyckHUK Hay4yuTCs:

. CJIeIOBaTh TEXHOJOTUHU, B TOM YHUCJIE B MPOIECCE M3TOTOBIICHUSI CYOBEKTUBHO HOBOTO
MPOIYKTa,

. OLIEHUBATh YCJIOBUS IPUMEHUMOCTH TEXHOJIOTUH, B TOM YHCIIE C TO3UIUI IKOJIOTHYECKON
3alUIIEHHOCTH;

. IPOTHO3UPOBATh 10 M3BECTHOH TEXHOJOIMH BBIXOJbl (XapaKTEPUCTHKH NPOJIYKTa) B
3aBHCUMOCTH OT HW3MEHEHHs BXOJIOB/TIapaMETPOB/PECypCOB, MPOBEPSATH IPOTHO3BI OIBITHO-
OKCICPUMEHTAIBHBIM IIyTEM, B TOM YHCJIE CaMOCTOATEIBHO IUIAaHUPYS TakKoro ponaa
JKCIIEPUMEHTBI;

. B 3aBUCUMOCTH OT CUTYyallid ONTHUMHU3HPOBATH 0a30BbIC TEXHOJIOTHH (3aTpaTHOCTh —
Ka4yeCTBO), IPOBOJUTH aHAIH3 aJIbTEPHATUBHBIX PECYpPCOB, COCIMHATD B €UHBIN TJIaH HECKOIBKO
TEXHOJIOTHI 0€3 WX BHJIOM3MEHEHUS ISl TOJYUYSHHS CIIOKHOCOCTABHOTO MATEPUAIBHOTO WIIH
MH(OPMALIMOHHOTO IPOIYKTA;

° MMPOBOAWTH OLICHKY U UCHBITAHHUC MMOJTYYCHHOI'O MMPOAYKTA,

. IIPOBOJUTH aHAJIN3 MOTPEOHOCTEH B T€X MIJIM MHBIX MAaTEPUATIbHBIX WIIM HH)OPMAITHOHHBIX
IPOJYKTaX;

. OTHCBIBATh TEXHOJOIMYECKOE PEIIEHUE C MOMOIIBI0 TEKCTa, PUCYHKOB, TpaduuecKoro
N300paxeHus;

. aHaAJIM3UPOBATh BO3MOYKHBIE TEXHOJOTHUECKUE PELICHUs, ONPEAeITh X JTOCTOMHCTBA U

HEOOCTAaTKH B KOHTCKCTC 33213HHOI71 CUTyalluu,

. IPOBOAMTH M aHAJIM3UPOBATh Pa3pabOTKy W/WIM PEaTu3alyi0 MPUKIAJAHBIX MPOEKTOB,
MpEANoIararIuX:
. OTIpe/ieIeHe XapaKTepPUCTHUK M pa3pabOTKy MaTepUanbHOTO MPOAYKTa, BKIIOYAs €ro

MOJIeJIMpOBaHUE B UH(GOPMALMOHHON cpele (KOHCTPYKTOpE), BCTPAaUBaHUE CO3/IaHHOTO
MH(POPMALIMOHHOTO MPOYKTA B 33/1aHHYI0 000JIOUKY,

. W3TOTOBJICHHE HMH(POPMAIMOHHOTO MPOJAYKTa MO 33JaHHOMY QJITOPUTMY B 3aJlaHHOMN
000JI04KE;
. NPOBOJUTh W AHAJIM3UPOBATH PAa3pabOTKy W/WIM pPEaTH3alUil0 TEXHOJOTHUECKUX

MIPOEKTOB, MPE/IMOIArAIONINX

— ONTUMH3AIMIO  3aJaHHOTO  crocoba  (TEXHOJOTHMH) TMOJydeHHs  Tpedyromierocs
MaTepuaIbHOro MPOAYyKTa (IOcie ero MpUMEHEHHsI B COOCTBEHHOM MPAKTUKE),

— pa3palboTKy (KOMOWHMpOBaHWE, M3MEHEHHE IapaMeTpoB M TpeOoBaHUIl K pecypcam)
TEXHOJIOTUM MOJYYEHUS MaTEpUATbHOTO M MH(POPMALMOHHOTO MPOAYKTa C 3aJaHHBIMH
CBOMCTBaMH;
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. OPOBOAMTH W aAHAJIM3UPOBATh  pa3pabOTKy W/MIM  pealu3alui0  IPOEKTOB,
MpeAnoararoumx:

— IUIaHupoBaHue (pa3paboTKy) MaTepHaJbHOIO MPOAYKTAa B COOTBETCTBHUH C 3ajadyei
COOCTBEHHOM NI TEIBHOCTH (BKIIIOUAsi MOJICIHUPOBAHUE U Pa3pabOTKy TOKyMEHTALUN),

— IIaHupoBaHue (pa3paboTKy) MaTepUaIbHOTO MPOJIYKTAa HA OCHOBE CAMOCTOSITEIHHO
IIPOBEAEHHBIX MCCIIEN0BAHUN IOTPEOUTENBCKUX HHTEPECOB.

BHHYCKHI/IK IMMOJIYYHUT BO3MOKHOCTb HAYUUTHCA:

. BBISBJISITH W (OPMYJIUPOBaTH MpodieMy, TpPeOYIOIIyl0 TEXHOJIOTHYECKOTO
peleHus;
. MOIU(PHUIMPOBATH HUMEIOLIUECS HIPOJYKTBI B COOTBETCTBUU c

CUTYyaIuei/3aKka30M/TIOTPEOHOCThIO/3a/1auell  JCITEIPHOCTY W B COOTBETCTBHHM C  HX
XapaKTePUCTHKAMU pa3padaThIBaTh TEXHOJIOTHUIO HA OCHOBE 0a30BOI TEXHOJIOTHH;

. TEXHOJOTU3UPOBATh CBOM OMBIT, MPEJICTaBISATh HA OCHOBE PETPOCIEKTHUBHOTO
aHajan3a U yHU(UKAIUMU ACSITEIHPHOCTU ONMUCAHWE B BHJIC€ MHCTPYKIMUU WU TEXHOJIOTUUYECKOU
KapThl.

1.2.5. [IpeameTHbIE pe3yabTaThI
IIpoecpammmusie mpebosanus K 3HAHUAM (De3YTbMamvl MeopemuiecKoli N0020MOo6KU):

. npaBwiia 0e30MacHOi pabOThl C 3JIEKTPOHHO-BBIYMCIUTENbHBIMU MAalllMHAMU U
cpeacTBaMu 171l cOopa MPOCTPAHCTBEHHBIX JIaHHBIX;

. OCHOBHBIC BH/IbI IPOCTPAHCTBEHHBIX JTAHHBIX;
. COCTaBHbBIE YACTH COBPEMEHHBIX T€OMH(DOPMAIMOHHBIX CEPBHUCOB;
. npodeccuoHabHOE MPOTpaMMHOE obecrieueHue TUTSt 00paboTKu

MMPOCTPAHCTBCHHBIX TAHHBIX;

o OCHOBBI U TPUHIHUIIBI a3pOC"béMKI/I;

o OCHOBBI U ITPUHIUTIBL pa6OTLI FJ'IO68.J'H>HBIX HAaBUT'AIUOHHBIX CITYTHUKOBBIX CUCTCM
(THCC):;

o MMpEaACTaBJICHUC u BU3yaJIn3alus MMPOCTPAHCTBCHHBIX JAaHHBIX JJIA

Henpo(eCCUOHAIBHBIX TOJIb30BATEIIECH;

. npuHIUIb 3D-MonenpoBaHus;
. YCTPOMCTBO COBPEMEHHBIX KapTOrpa(puuecKux CEpBUCOB;
. IPEJICTaBICHUE M BHU3yalnu3auus  NPOCTPAHCTBEHHBIX  JaHHBIX  JJIA

HeNpOo(ECCUOHAITBHBIX TIOJIb30BATEIICH;
. nemudpupoBaHre KOCMUYECKUX N300pakeHUI;
. OCHOBBI KapTorpaduu.

Ilpocpammmnsie mpebosanus K YMEHUAM U HABLIKAM (pe3yibmamsl NpaKMu4eckol
NnO02OMOBKU):

. CaMOCTOSITEJIbHO pELIaTh IIOCTABIEHHYIO 3aJady, aHAIM3HPYsd M HoJaoupas
MaTepuaibl U CpeACTBa IS €€ PELLICHU;
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. CO3/1aBaThb M PAacCUMTHIBATh MOJETHBIA IUIaH A OECHUIOTHOIO JICTATEIbHOTO
anmapara;

. oOpabaTbiBaTh  a’pOCBEMKY U  TOIy4aTh TOYHBIE OPTO(OTOIUIAHBI |
ABTOMATU3UPOBAHHBIC TPEXMEPHBIC MOJIEIN MECTHOCTH;

. MoaenupoBaTh 3D-00BEKTHI;

. 3aIUIIaTh COOCTBEHHBIE MPOCKTHI;

. BBITIOJHSATH OIU(POBKY;

. BBITIOJIHSITH POCTPAHCTBEHHBIN aHAIH3;

. CO3/71aBaTh KapThl;

. CO3/1aBaTh MPOCTEHIIHE reorpaduuecKre KapThl Pa3IMYHOTO COJICPKAHUS;

. MOJICIIUPOBATh TeorpapudecKue OObEKThI U SBJICHHS;

. MPUBOJIUTH MPUMEPHI TPAKTUIECKOTO UCTIOIB30BaHUS reorpaguuecKux 3HAHWA B

Ppa3IMIHbIX 00nacTax ACATCIIbHOCTH.

1.3. Cucrema OLIEHKH JOCTHXKEHHUS TIUIAHUPYEMBIX pE3yJIbTaTOB OCBOEHHUS OCHOBHOU
00pa3oBaTenbHON MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus

Buabr koHTpOINIS:

- IPOMEXKYTOYHBIN KOHTPOIIb, IPOBOJAUMBII BO BpeMsl 3aHSATHI;
- UTOTOBBIM KOHTPOJIb, TPOBOAUMBIN TOCTIE 3aBEPILICHUS BCEil yueOHOM MporpaMMmel.
@DopMBI TPOBEPKU PE3YIHTATOB:

- HaOJI0/IeHrE 32 00Y4YarOIIMMHUCS B TIPOIlecce padoThI;

- UTPHI;

- MHIUBUAYyaTbHBIC U KOJUICKTHBHBIC TBOPUYECKUE PAOOTHI,

- Oecenbl ¢ 00YJAOIIUMHUCS U UX POTUTEISIMH.

@DopMBbI MTO/IBE/ICHUS UTOTOB:

- BBITIOJTHEHUE MPAKTUYECKUX paboT;

- TECTHI;

- aHKETHI;

- 3aIUTa TPOCKTA.

WtoroBast arrectanusi 0OOydaroOIIMXCS MPOBOJIUTCS IO pe3ysibTaTaM IOATOTOBKM W 3alllUThI
IIPOEKTA.

21.]'[5[ OLICHUBAHUA JOCATCIBHOCTH o6yqa10mp1xcs[ HCIIOJIB3YKOTCA HHCTPYMEHTBI CaMO- H
B3aMMOOIICHKH.

2.2. IlpumepHbIe nporpaMMbl y4eOHbIX ipeameToB, KypcoB (YTIL, rae kak mpuMep MpONHCaHO
«Keiic 1 — 10 gacoBy», mocie KpaTkoe ONMKMCaHue, YTO 3TO 32 KEIC, ONMMCAHUE MT0YACOBOE BHIHOCUM
YK€ B caM KeHcC).

VY4eOHo-TeMaTn4ecKkoe MIaHupOBaHUE:
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Ne
n/n

Pa3nen nporpammsl yueGHOTO Kypca

KonnuectBo
4acoB

3nakoMcTBO. Texnuka Oe3zonacHocTH. BBomnoe 3ansitue («Menss
MHD»).

Beenenne B reomHdopmanumonnele  TexHomoruu. Keiic  1:
«CoBpemenHble KapThl, nian Kak onucats 3eMito?».

Keiic 3HakoMuT oOyuaromuxcs ¢ pa3HOBUJHOCTAMHU JAaHHBIX. Peras
3ajauy Keica, o0ydaromuecs IpoXoJsT CIelyroIne TEMAaTHKU: KapThl
U OCHOBBl HUX (OPMHPOBAHUS; HW3YyUYEHHE YCIOBHBIX 3HAKOB H
IPUHIUIIOB HMX OTOOpaKE€HWs Ha KapTe; CUCTEMbl KOOpPAMHAT MU
IIPOEKIMH KapT, MX OCHOBHBIE XapaKTEPUCTUKU U BO3MOKHOCTH
IpUMEHEeHMs; MacmuTad M Jp. BCIOMOTaTelbHblEe HHCTPYMEHTBI
(bopMHUpOBaHUs KapThI.

Keiic 2: «I'nmobanpHoe no3unmonupoBanue “Haitnu cebs HA 3eMHOM
mape’”».

HecmoTpst Ha TO, 4TO HAaBUTATOPhl U CIOPTUBHBIE TPEKEPHI CTAIU
HEOThEMJIEMON YacCThIO HAIlEH XU3HU, Majo KTO 3HAET MPHUHIMI UX
pabotsl. [Ipoiins keiic, oOyuatontuecs y3Hatot mpo 'JIOHACC/GPS —
MPUHLIMIBI PabOThl, UCTOPUIO, COBPEMEHHBIE CUCTEMBI, IPUMEHEHHE.
[Ipumenenue norrepoB. Busyanuzamusi TEKCTOBBIX JTaHHBIX Ha KapTe.
Coznanue KapThl MHTEHCUBHOCTH.

dortorpapuu ¥ MaHOPaMBl.

Paznen, mocBAIMEHHBIN UCTOPUH U IPUHIIMIIAM cO3AaHus ¢poTorpaduu.
OOyyaromuecs MO3HAKOMSTCS C TEXHUKOM co3manust (oTtorpaduu,
MO3HAKOMSATCS C BO3MOXHOCTSIMM TNpUMEHEHUus ¢ororpapuu Kak
CpelICTBa CO3/IaHMS Yer0-JIn00.

OcHoBbl adpodoTochémkr. [IpuMeHenrne 6eCTHIIOTHRIX aBUAIIMOHHBIX
cucteM B aspodorockémke. Keiic 3.1: «lis yero Ha caMmoM jziesie HyKeH
OeCNUIIOTHBIH JIeTaTeNbHBINA annapar?.

OOBEMHBII Keiic, KOTOPBIHM MO3BOJUT 00YyYaIOLUIMMCs OCBOUTH MOJIHYIO
TEXHOJIOTMYECKYK)  LEMOYKY, HCIHOJB3yEMYH)  KOMMEpPYECKUMH
KOMIAaHUAMHU. Y CTPONCTBO M MpUHIMIIBI (yHKIHMOHUpOoBaHUs BITJIA,
OCHOBBI (DOTO- ¥ BUIEOCHEMKH U TPUHLIUIIOB Mepeaaun HHPOPMAIUH C
BIIJIA, o6paboTka nanubix ¢ BITJIA.

27
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6 Keiic 3.2: «M3MeHneHue cpeapl BOKPYT KO, 12
[Mponomxenne keiica 3.1. OOyuwaromuecs, uMes B  CBOEM
pacnopspKeHUH  3JIeKTPOHHYI0 3D-Mojens MIKOJBI, MPOJOJIKAIOT
BHOCUTb M3MEHEHHS B MPOAYKT C LIENbIO OJIaroycTpoiicTBa pailoHa.
OOyuaromuecss TPOJOJDKAIOT COBEPIICHCTBOBATh CBOM HaBbIK 3D-
MOJICIIMPOBAHUSI, 3aBEPILAsT IIPOECKT.

7 [ToaroroBka 3amuThl IPOEKTA. )
8 3ammTa npoeKTOB. 2
9 3akmrounTenbHoe 3aHsATre. [loaBeaeHne HToroB paboThI. 2

2.2.1. O6mue moI0KEHUS

[Tporpamma «I"eonH(DOpMAITMOHHBIC TEXHOJIOTUIY, SIBJISISICH HEOOXOTUMBIM KOMIIOHEHTOM
oOmiero oOpa3oBaHMsl BceX OOYYAIOMIMXCS, MPEJOCTABJIIET MM BO3MOXHOCTh NPHUMEHSTH Ha
IMPAKTHUKEC 3HAHUA OCHOB HAYK. HporpaMMa ABJISICTCA C];)aKTI/I‘-ICCKI/I CAUHCTBCHHBIM IIKOJBbHBIM
Y4EOHBIM KypCOM, OTPXKAIOIIMM B CBOEM COJEP)KAHHM OOIIME MPHUHIUIBI MpeoOpasyromiei
JIEATEIIbHOCTH Y€JIOBEKA U BCE aCIEKThl MATEPUAIIbHOM KYJIbTYphl. Kypc HanpaBiieH Ha OBJIaJIcCHUE
00yJaromMUMHUCS HaBbIKAMH KOHKPETHOH MPEeIMETHO-TIPE0oOpa3yIoniel AeITeIbHOCTH, CO3IaHHE
HOBBIX IIEHHOCTEH, YTO, HECOMHEHHO, COOTBETCTBYET MOTPEOHOCTSIM pa3BUTHsS oOIIecTBa. B
pamkax «TexHONOTMW» TPOUCXOAUT 3HAKOMCTBO C MHPOM Mpodeccuii ¥ OpHECHTAIHsI
oOyyJaronuxcsi Ha padoTy B pa3IUYHBIX cepax OOIIEeCTBEHHOrO0 MPOU3BOACTBA. TeM caMbiM
obecrnieunBaeTcs MPEeeMCTBEHHOCTh Mepexo/ia 00yJaromuxcst oT o0miero Kk mpodeccuoHanTbHOMY
00pa3oBaHMIO U TPYJIOBOU IEATEILHOCTH.

[Iporpamma mpenmera «TexHonorus» obecnieurBaeT (GOpMUpPOBAHUE Y OOYUAIOUTUXCS
TEXHOJIOTUYECKOT0 MbIIUIeHUs. CXeMa TEXHOJIOIMYECKOr0 MbIIUIEHHs (MOTpeOHOCTh — IIeNb —
Croco0 — pe3yJabTaT) MO3BOJIAET HAauboJiee OPraHNUYHO peniaTh 3a7a4d yCTAHOBJICHUS CBsI3ed
MEXIy 00pa30BaTENbHBIM U JKM3HEHHBIM IPOCTPAHCTBOM, OOpa30BaTENIbHBIMU pPE3yJbTaTaMH,
MOJYYCHHBIMH TIPH HM3YyYSHHH pa3IMYHBIX TPEJMETHBIX 00JIacTel, a Takke COOCTBEHHBIMHU
o0pa3oBaTeNbHBIMH  pe3yjbTaTaMu (3HAHHUSIMHU, YMEHHSIMH, YHUBEPCAJIBHBIMH YYeOHBIMU
NEHCTBUSMU W T. NI.) W JKU3HEHHBIMH 3amadamMu. Kpome Toro, cxema TEXHOJIOTHYECKOTO
MBILIEHHS] TTO3BOJISIET BBOAUTH B 00pa30BaTeIbHbIN MPOLIECC CUTYAIUHU, JAIOIIUE OTBIT IPUHATUS
NparMaTUYHBIX PEIIeHUI Ha OCHOBE COOCTBEHHBIX 00pa30BATENBHBIX PE3yJIbTATOB, HAYMHAS OT
peuieHUss OBITOBBIX BOIPOCOB M 3aKaHUMBAs pELICHHEM O HaNpaBJIEHUSAX MPOAOKEHHS
00pa3oBaHUs, TTOCTPOCHUEM KapbepHBIX W KMU3HEHHBIX TUTAaHOB. TakuM 00pa3oM, mporpamMma
«I"eonndopmarrka» mo3BoisieT copMUpoOBaTh y 00YUAIOIIUXCS PECYpC MPAKTUYECKUX YMEHUN
U OIbITa, HEOOXOIUMBIX JJIsl Pa3yMHOM OpraHu3anuy cOOCTBEHHOM KU3HU; CO3AAET YCIOBUS AJIs
Pa3sBUTHSI MHUIIMATUBHOCTH, N300PETaTEIbHOCTH, THOKOCTH MBILIUICHHS.

Y4eOHO-BOCTUTATEIBHBIN MTPOIecC HAaNpaBlieH Ha (OPMHUPOBAHUE U PA3BUTHE PA3THMUHBIX
CTOPOH O00Y4YaroIlIMXCs, CBSI3aHHBIX C peajn3alueil Kak WX COOCTBEHHBIX HMHTEPECOB, TaK U
UHTEPECOB OKpy»Katomero wmupa. Ilpy 3TOM THOKOCTH MporpamMmbl I03BOJIAET BOBJIEUYB
00y4aromuXxcsl ¢ pa3InYHbIMU CIIOCOOHOCTAMHU. Bombiioit 00bEM MPOEKTHBIX paboT MO3BOJISET
YYeCTb MHTEpPECHl U OCOOEHHOCTH JIMYHOCTH KaXXAOro oOydarolierocs. 3aHATHS OCHOBaHBI Ha
JMYHOCTHO-OPUEHTUPOBAHHBIX TEXHOJIOTHSIX OOY4YEHHs, a TaKKe CHUCTEMHO-JIEATEIbHOCTHOM
MeToJIe O0yUeHUsI.
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Jlannast mporpamma MpeJroJiaraeT BapuaTUBHBIN MOJIXOJ, TaK KaK B 3aBUCUMOCTH OT
00y4aromIerocs Mo3BOJISICT YBEIUYUTh WM YMEHBIIUTh 00BEM TON WIIM WHOW TEMBI, B TOM YUCIIE
U CJI0)KHOCTb, a TAKXKe MOPSII0K TPOBEICHUS 3aHATHI.

2.2.2. OcHOBHOE coziepKaHue yUeOHBIX MTPEAMETOB Ha YPOBHE OCHOBHOT'O O0IIIET0 0Opa30BaHuUs

Ha mnporskeHun Kypca mnporpaMMbl oOydarolluecss MO3HAKOMSTCS C Pa3IMYHBIMU
reonH()OPMAIIMOHHBIMUA CUCTEMAMH, Y3HAIOT, B KAKUX 00JaCTSIX MPUMEHSETCS TeOnH(OPMATHKA,
KaKue 337]a4l MOXKET PellaTh, a TAKKE CMOTYT CaMU IPUMEHSTh €€ B CBOEH IIOBCETHEBHOM KU3HHU.
OOyuaronuecss 6a30BO YCBOSIT MPUHIUT To3uoHUpoBanus ¢ nomotmbio [HCC. Y3HaroT, kak
MO>KHO OPraHM30BaTh COOpP CIIyTHUKOBBIX JAHHBIX, KAK OHHU MPEICTABISIOTCS B TEKCTOBOM BHJIE
U KaK UX MOXHO BH3yallU3MpOBaTh. B paMkax mporpaMMbl BEIOEPYT MPOCKTHOE HAIpaBIICHUE,
HayyaTCsl CTaBUThb 3aJlauM, HCCJIENOBAaTh MPOOJIEMATHKY, MJIAHUPOBATh BEACHHE MPOEKTa U
TPaMOTHO PaCHpPEAENISATh POJIM BHYTPH KOMAH/BI.

OOyuyaronuecs CMOTYT TO3HAKOMUTBCA C MCTOpPUEH TMpPUMEHEHHUS OEeCIHIIOTHBIX
JIETAaTENIBHBIX aIIMapaToB. ¥Y3HAIOT O COBPEMEHHBIX OECIUIOTHUKAX, CMOTYT PEIIUTh Pa3IuvHbIC
3a[]a4M C UX MOMOIIBI0. Y3HAIOT Takke U 00 OCHOBHOM YCTPONCTBE COBPEMEHHBIX OECIMUIOTHBIX
cucteMm. OOyuaronuecs: y3HaIOT, Kak cOo3AaéTcs MOJIETHOE 3aJaHue s OecmiiIoTHUKOB. Kak
MPOU3BOJUTCS 3allyCK M JanbHeimas cbéMka ¢ nomompo BAC. A Takke MHojgydar Takue
pe3yIbTaThl ChEMKH, KaK OpTO(OTOIUIAH M TPEXMEPHBIE MOIECIIH.

OOyuarommiecst  yriyOsTcss B TEXHOJOTHIO  OOpa0OTKH  TEONaHHBIX  MyTEM
ABTOMATU3UPOBAHHOTO MOJIETUPOBAHUS OOBEKTOB MeCTHOCTH. (CaMOCTOSITENIbHO CMOTYT
BBITIOJIHUTHh ChbEMKY MECTHOCTH T10 NoJIETHOMY 3amanuto. CozmanyT 3D-monenu.

OOyuaronyecs 03HaKOMATCS € Pa3IMUHbIMU YCTPOHCTBAMHU IPOTOTUIIMPOBAHUSA. ¥Y3HAIOT
o0mye OpUHIUMBI PabOThl YCTPOHCTB, cepbl UX NPUMEHEHUS M NPOLYKTHI JIEATEIbHOCTH
JaHHbIX ycTpoicTB. OOywaromuecs Haydarcss roTOBUTh 3D-Mozaenu ajis medyatu ¢ MOMOLIBIO
9KCHOpTa JaHHBIX. JlOMOJHAT MOJENU HO JaHHBIM a3po(OTOCHEMKHM C MOMOULIbIO PYYHOrO
MozienrpoBaHus. [IpumMeHsT ycTpoicTBa 11 MPOTOTUIIMPOBAHUS U1 IeYaTH 3aJaHusl.

O6yqa}01unec;1 HU3y4aT OCHOBBI B ITIOATOTOBKE MPE3CHTALINN. CO3I[aI[YT e€. IlogroToBsaTcs
K OpCACTaBJICHUIO PCATTM30BAHHOIO ITPOTOTHUIIA. HpCHCTanlT €T0, 3amuyinas ImpocCKT.

3.1. IlpumepHbIi yueOHBIH TJIaH OCHOBHOTO 00111ero 00pa3oBaHus

3.1.1. IlpumepHblit KaneH1apHbIN yueOHbIN rpaduk Ha 2024/2025 yueOHbIN rof

Ilepuoa 00yueHus: — CEHTAOpPb-Maii.
KoanuyecTBo yacoB — 72.
Pesxxum npoBeeHusi 3aHATHIA: | pa3 B HEJENIO.

[IpasaHuuHble W BBIXOAHBIE THU (IO MPOU3BOJCTBEHHOMY KaJleHAApI0 MpU IIECTUAHEBHON
paboueii Heznene):

3.2. Cucrema ycnoBuil peanu3alii OCHOBHON 00111e00pa30BaTeIbHON MPOrpaMMBl

3.2.1. Omnucanue KaJpoBBIX YCIOBHI pealu3allid OCHOBHOM 00pa3oBaTeIbHOM MpPOrpaMMbI
OCHOBHOT0 00111ero 00pa3zoBaHus (OMMCaHUe KOMIIETCHIIMHA HACTaBHUKA)

HacraBauk IMporpaMmabl «FCOHH(bOpMaTI/IKa» pa60TaeT Ha CTBIKC CaMbIX aKTYaJIbHBIX 3HAHUM MO
HaIpaBJICHUIO T'C€OIMPOCTPAHCTBCHHBIX TGXHOJ’IOFI/II\/II, a TaKiK€ TCHCPHUPYCT HOBBIC ITOAXOObBI H
peliCHus, BOIUIOMIAA UX B pCAJIbHBIC ITPOCKTHI. HacraBHUK sBsgeTCS T'paMOTHBIM CIICHUAJIUCTOM
B 001acTH FeOI/IH(bOpMaI_[I/IOHHI)IX CHUCTEM, CIICOUT 3a HOBOCTAMHU cBoOeH oTpaciii, U3y4acT HOBBLIC
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TexHooruu. O0s1aaeT HaBbIKAMU TPOCKTHOM JEATEIBHOCTH, BHEAPSSA € MPUHIIUIIBI B IPOIIECC
o0ydeHusl.

HacraBHuk B paBHOH cTeneH 001a/1a€T KaK CUCTEMHOCTBIO MBIILIJIEHHS], TAK U JYXOM TBOPUYECTBA;
MOOWIIEH, yMeeT paboTaTh B KOMaH 1€, KPUTHUECKU MbICIUTh, aHAJIM3UPOBAaTh U 0000IATh OIBIT,
TeHEepHpPOBAaTh HOBOE, YMEET CTaBHTh 3aJauyd M pelIaTh HMX, a TaKkkKe paboTaTh B YCIOBHIX
HEOIPeJeIEHHOCTH U B paMKax NMPOEKTHOW mapaaurMel. IIoMuMo 3TOro, HacTaBHUK oOJsafaer
IIEeJarOrH4eCKON Xapu3MOu.

4. Conep:kanme Kypca
OcHoOBHBIE pa3jie/ibl IPOrPaMMbl Y4eOHOI0 Kypca
1) BBeneHune B OCHOBbI reOMH(GOPMALHOHHBIX CHCTEM U MPOCTPAHCTBEHHBIX JAHHBIX.

OOyuaroyecss IO3HAKOMSATCS € pPa3IMYHBIMU  COBPEMEHHBIMH  T'€OMH()OPMAIMOHHBIMU
CHUCTeMaMH. Y3HAIOT, B KaKUX 00JacTAX HMpPUMEHsETCS Te€OMH(POpPMAaTHKa, KaKue 3a1a4l MOXKET
pelaTh, a TakKe Kak 00yJaroluecst MOryT caMH IPUMEHSATh €€ B CBOEH MOBCEIHEBHON KHU3HH.

2) Ypok padorsl ¢ [JIOHACC.

OOyuaromnuecss 6a30BO YCBOST MPUHIUT Mo3uIMOHUpoBanus ¢ momombio [HCC. Y3HaroT, kak
MO>KHO OPTaHM30BaTh COOpP CIIyTHUKOBBIX JAHHBIX, KAK OHU MPEACTABISIOTCS B TEKCTOBOM BHJIE
M KaK UX MOXHO BU3YaJIU3UPOBATD.

3) BbIGOp NMPOEKTHOr0 HANMPAaBJIeHHs U pacnpeaeleHne poJieii.

Beibop mnpoektHoro HampaBineHus. [locranoBka 3ajmaun. HMccnenoBaHue mpoOJieMaTHKH.
IInanupoBanue npoekra. Pacripenenenue poseu.

4) YcTpoiicTBO M NPUMeHeHHe 0eCITUJIOTHHKOB.

OObyuatomuecs no3HakomsTcs: ¢ ucropueil npumenenuss bAC. Y3nator o coBpemeHHbix BAC,
KaKMe€ 3aJaud MOXKHO pelarb C KX IOMOUIbIO. Y3HAIOT TakkKe OCHOBHOE YCTPOWCTBO
coBpemeHHbIX BAC.

5) OcHOBBI CHEMKH ¢ 0€CIIHIOTHHKOB.

OOyuaromiuecs y3HaroT, Kak cozgaércs nonétaoe 3aganue it BAC. Kak npousBoaures 3amyck
U JanbHenas ceéMka ¢ momoulbio BAC. A Takxke kakue pe3ysibTaTbl MOYKHO IOJTYUUTh U KaK 3TO
czenats (mosydeHue oprooToIIaHa U TpEXMEPHON MOJIENH ).

6) Yruy0JaéHHoe u3yyeHue TeXHOJIOrnii 00padoTKH reoJaHHbIX.
ABTOMaTH3UPOBAHHOE MOJEINPOBaHNE 00BEKTOB MECTHOCTH ¢ ToMolbio Agisoft PhotoScan.
7) Coop reoqaHHbIX.
AspodoTochéMKa, BEIMOIHEHUE CHEMKH MECTHOCTH 10 MOJETHOMY 331aHHUIO.
8) O6pab6oTka U aHAIN3 TeOJaHHBIX.
Coznanue 3D-monenei.
9) HM3yueHme ycTpoOiCTBA JJIsi IPOTOTHIMPOBAHMSI.

O3HakoMJIEHHME C YCTPONCTBAaMHU MPOTOTHUIHPOBAHUS, MPEIOCTABIEHHBIMH OO0YYarOIIUMCS.
OOyuatomiyecs y3HatOT 00IIMe IPUHIUITBI pabOThl YCTPOMCTB, a TaKXkKe KOTJla OHU NPUMEHSIOTCS
Y 4TO C UX MIOMOIIBI0 MOXHO IOJYYHTb.

10) MoaroToBKa JAHHBIX JUISI yCTPOICTBA MPOTOTUNHPOBAHUSI.
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[ToaroroBka 3D-Moaenei, SKCNOPT TaHHBIX, MOArOTOBKA 3aJaHUI 0 M€YaTH.
11) IlpoTroTHNIMPOBaHHE.

[Ipumenenue ycTpoicTB npoToTunupoBanus (3D-npuHTED).
12) IlocTpoeHne MPOCTPAHCTBEHHBIX CIIEH.

JlononHeHne Mozesel Mo JaHHBIM a3pOPOTOCHEMKH € MOMOUIBI0 PYYHOIO MOJEIMPOBAHUS U
HOJrOTOBKA K II€YaTH Ha YCTPOMCTBAaX MPOTOTUIIMPOBAHUS.

13) IoaroTroBKa Mpe3eHTaMid.

N3yuenne ocHoB B mnoarotoBke mnpe3eHTanuu. Co3panue mnpeseHtanuu. [loaroroBka
MPEJICTABICHHUIO PEATM30BAHHOIO TPOTOTHUIIA.

14) 3amuTa MpoeKToB.

Hpe,I[CTaBJ'IeHI/Ie PCAIN30BaHHOI'O IIPOTOTHIIA.
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4.1. TemaTnuyeckoe NJIAHMPOBAHHUE

Non/m | Paznmensl mporpaMMbl yueOHOTO Kypca Hara
3nakomcTBO. Texnuka 6e3onacHocTH. BBogHOE 3anATHE 07.09.2024
1 | (Menss mup+).
3nakomcTBO. Texnuka 6e3onacHocT. BBogHOe 3anaTHE
5 (Mensist Mmup). 07.09.2024
Heo6xonumocTs kapThl B coBpeMeHHOM Mupe. Cepbl 14.09.2024
3 | IPUMEHEHHS], IEPCIIEKTUBBI UCIIOIb30BAHUS KapT.
HeoOxonumocTth kapThl B coBpeMeHHOM Mupe. Cdepbl 14.09.2024
4 | IPUMEHEHUS, IEPCIIEKTUBBI UCIIOJIb30BAHUs KapT.
HeoOxoaumocTh kapThl B coBpeMeHHOM Mmupe. Cdepbl 21.09.2024
5 | MPUMEHEHHs], IEPCIIEKTUBBI UCTIOIB30BAHUS KapT.
Heo6xonumocTs kKapThl B coBpeMeHHOM Mupe. Chepol 21.09.2024
6 | MPUMEHEHHs], IEPCIIEKTUBBI UCTIOJIb30BAHUS KapT.
BexTopHble nanHble Ha KapTax. 3HakoMcTBO ¢ BeO-I'1C.
LIBeT kak aTpuOyT KapThl. 3HAKOMCTBO C 28.09.2024
7 | kapTorpaduuecKuMU OHJIAH-CEpBUCAMU.
BexTopHble nanHble Ha KapTax. 3HakoMmcTBO ¢ BeO-I'1C.
LIBeT kak aTpuOyT KapThl. 3HAKOMCTBO C 28.09.2024
8 | kapTorpaduuecKUMHU OHJIAH-CEpBUCAMU.
Cser u uBet. Posib 1Beta Ha kapre. Kak 3actaBuTh 11BET 05.10.2024
9 | paboratp Ha cebs?
Cser u uBet. Posb 1Beta Ha kapre. Kak 3actaBuTh 11BET 05.10.2024
10 | pabortath Ha ce0s?
Cser u uBet. Posb 1iBeTa Ha kaprte. Kak 3actaBuTh 1IBET 12.10.2024
11 | pabortath Ha ce0s?
Cser u uBet. Poinb 1iBeTa Ha kaprte. Kak 3actaBuTh 11BET 12.10.2024
12 | pabortath Ha ce0s?
13 | Co3nanue u myOmKaiws COOCTBECHHOMN KapTel. 19.10.2024
14 Coznanue u myoMKaius coOOCTBEHHON KapThl. 19.10.2024
15 | CucTeMBI TII00aIBHOTO MO3UIMOHUPOBAHHSL. 26.10.2024
26.10.2024
16 | Cuctemsl ri100abHOTO MO3UIIMOHUPOBAHMSL.
02.11.2024
17 | IlpumeHeHne COYTHUKOB /ISl TIO3WITMOHUPOBAHUSI.
02.11.2024
18 | INpuMeHeHHe CIYTHUKOB JUIs TIO3UIIMOHUPOBAHHUSL.
HUctopus portorpadpuu. @ororpadus xak cnocod nzyyeHus 09.11.2024
19 | okpy’KaroIero Mupa.
Ucropus dpororpadpun. @otorpadus xak crocod nzydeHus 09.11.2024
20 | okpy’Karolero Mupa.
XapakrepucTuku (otoanmnapaTos. [lonydeHne KaueCTBEHHOTO 16.11.2024
21 | doTocHuMKaA.
XapakrepucTuku (oroarmaparos. [loiydeHne Ka4eCTBEHHOTO 16.11.2024
22 | poTtocHuMKa.
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Coznmanne chepudeckux manopam. OCHOBHBIE TTOHSITHSL.

Heo6xonumoe ob6opynosanue. TexHuKa CbEMKH CHEPUUSCKUX 23.11.2024
23 | na"HOpaM pa3IMYHOMN anmnapaTypou.
Co3pmanue chepuieckux nanopam. OCHOBHBIC TOHATHSL.
Heobxomumoe o6opynoBanne. TexHnka chEMKH CheprUIecKUX 23.11.2024
24 | na"HopaM pa3IMYHOMU almapaTypou.
Coznmanne chepudeckux manopam. OCHOBHBIE TTOHSITHS.
Heo0xomumoe obopynoBanue. TexHuka ChbEMKH CHEpPUISCKUX 30.11.2024
25 | na"HopaM pa3MYHOM anmnapaTypou.
Co3pmanue chepuieckux nanopam. OCHOBHBIE TTOHATHSL.
Heo6xomumoe o6opynosanue. TexHuKa CbEMKH CHEPHUUECKIX 30.11.2024
26 | maHOpaM pa3IMYHOM aImapaTypo.
07.12.2024
27 | ®dororpaMMeTpusi U €€ BIMSHIE HA COBPEMEHHBIA MHP.
07.12.2024
28 | ®oTorpaMMeTpHs U ¢ BIUSHHEC HA COBPEMCHHBIN MHP.
CueHapyuu CbeMKH 00BbEKTOB AJIS TOCIIEIYIOIIETO MOCTPOCHHUS 14.12.2024
29 | Ux B TpeXMEpHOM BHJIC.
CueHapuu CbeMKU 00bEKTOB AJIS IOCIIEAYIONIETO MOCTPOCHHUS 14.12.2024
30 | uX B TpeXMEpHOM BHUJIE.
[TpuHIKIT TOCTPOCHUS TPEXMEPHOTO H300paKEHHS HA
komiptoTepe. Paborta B hororpammerpuyeckom I10 - Agisoft
Metashape unu ananoruunom. O6paboTKa OTCHATOrO 21.12.2024
31 | marepuana.
[TpuHIKIT TOCTPOCHUS TPEXMEPHOTO H300paKEHHS HA
komiptoTepe. Paborta B hororpammerpuyeckom I10 - Agisoft
Metashape v ananoruaaoM. O6paboTKa OTCHATOTO 21.12.2024
32 | marepuana.
BecnunotHuk B reonHdopMaTrke. YCTpoicTBO U IPUMEHEHHE 28.12.2024
33 | apoHa.
BecnunoTHuk B reonHdopMaTrke. Y CTpOHCTBO U PUMEHEHHE 28.12.2024
34 | npoHa.
04.01.2025
35 | Texuuueckue ocodbennoctu BITJIA.
04.01.2025
36 | Texamueckue ocobennoctu BITJIA.
11.01.2025
37 | Munotuposanue BITJTA.
11.01.2025
38 | IMunotuposanue BITJIA.
18.01.2025
39 | unotuposanue BITJIA.
18.01.2025
40 | TTunotuposanue BITJIA.
25.01.2025
41 | Iunotuposanue BILJIA.
25.01.2025
42 | Tlunotuposanue BITJIA.
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01.02.2025

43 | Munotuposanue BILJIA.
01.02.2025
44 | Munotuposanue BIUIA.
08.02.2025
45 | Mcnonp3oBanue OECIMIOTHUKA JJIsl ChEMKH MECTHOCTH.
08.02.2025
46 | Mcnonp3oBaHue OECIMIOTHUKA JIJIsI CheMKHA MECTHOCTH.
15.02.2025
47 | Vcnonp3oBaHue OECIMIOTHUKA ISl CheMKH MECTHOCTH.
15.02.2025
48 | Mcnonp3oBaHue OECIMIOTHUKA JIJIsI CheMKH MECTHOCTH.
Boznaukaromue mpo0iaeMsl TIpH co3aanuu 3D-Momenei. 22.02.2025
49 | Cnoco0Obl pefaKTUPOBAHUS TPEXMEPHBIX MOJIEIEH.
Bosznukaromue npobiemsl mpu cozmannu 3D-mopeneii. 22.02.2025
50 | Crioco0bl pelakTHPOBaHUS TPEXMEPHBIX MOJICTICH.
TexHomOruu NPOTOTUIUPOBAHUA. Y CTPOMUCTBA ISt 01.03.2025
51 | Boccoznanus TpexMepHbIX Mojieneil. Paborta ¢ 3D-nipunTepoMm.
TexHoMOruu NPOTOTUIUPOBAHUA. Y CTPOMUCTBA ISt 01.03.2025
52 | BoccoznaHus TpexMepHbIX Mozieneil. Pabora ¢ 3D-npunTepoMm.
TexHomOoruu NPOTOTUIUPOBAHUSA. Y CTPOMUCTBA JJIst 08.03.2025
53 | Boccozmanus TpeXMEpHBIX MoJeneil. PaboTa ¢ 3D-ipuHTEpOM.
TexHomOoruu NPOTOTUIUPOBAHUSA. Y CTPOMUCTBA JJIst 08.03.2025
54 | BoccozmaHus TpeXMEpHBIX MoJeneil. PaboTa ¢ 3D-ipuHTEpOM.
dusznueckre U XUMHYECKHE CBOMCTBA IIacTUKa it 3D- 15.03.2025
55 | mpunTepa. IleyaTs TPEXMEPHON MOJIEITH IITKOJIEI.
dusznueckre 1 XUMHYECKHUE CBOMCTBA I1acTUKa it 3D- 15.03.2025
56 | mpunTepa. [leyaTh TpEXMEPHOI MOJIEIIN IIKOJIBL.
Pa6ota B [10 1i1st pydHOTO TPEXMEPHOTO MOJICITUPOBAHHS — 22 .03.2025
57 | ScetchUP unu anamorngaom.
Pa6ota B [10 1i1st pydHOTO TPEXMEPHOTO MOJICITUPOBAHHS — 22 .03.2025
58 | ScetchUP unu anamornyaom.
Pa6ota B [10 1i1st pydHOTO TPEXMEPHOTO MOJICITUPOBAHHS — 29.03.2025
59 | ScetchUP wunm aHaiorHYHOM.
Pa6ota B [10 1i1st pydHOTO TPEXMEPHOTO MOJICITUPOBAHHS — 29.03.2025
60 | ScetchUP wunm aHamoruaHOM.
OkcnopTUpoBaHue TpexMepHBIX (aitnos. [IpoexTupoBanue 05.04.2025
61 | cOOCTBEHHOH CILICHBI.
DKcnopTHpoBaHue TpexMepHbIX (aitnos. [IpoexkTupoBanme 05.04.2025
62 | cOOCTBEHHOI CIICHBI.
OKkcnopTupoBaHue TpexMepHBIX (haitnos. [IpoekTupoBanue 12.04.2025
63 | cOOCTBEHHO CLIEHBI.
DKcnopTHpoBaHue TpexMepHbIX (aitnos. [IpoexTupoBanme 12.04.2025
64 | coOCTBEHHOI CIICHBI.
[leuats Mmonenu Ha 3D-npuntepe. OdopmieHue TpeXMEepHOH 19.04.2025
65 | BelecTBEHHOM MOJIEIH.
[leuats Mmonenu Ha 3D-npunTtepe. OdopmieHue TpeXMEepHOH 19.04.2025
66 | BelecTBEHHOI MOJIEIH.
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[Teuats Monenu Ha 3D-nipuraTEepe. OdopMIIeHHE TPEXMEPHON 26.04.2025
67 | BeleCTBEHHONW MOJCIIN.

[Teuyats monmenu Ha 3D-npuntepe. OhopmireHHe TPEXMEPHOR 26.04.2025
68 | BerecTBEHHOM MOJICIIH.

[Meuyats Mmonenu Ha 3D-npuntepe. OpopmiteHUe TPEXMEPHOH 17.05.2025
69 | BeleCTBEHHOM MOJIEIH.

[Teuats Monmenu Ha 3D-tipuraTEepe. OdopMIIeHHE TPEXMEPHON 17.05.2025
70 | BeleCTBEHHOH MOJIEIIN.

[Meuyats Mmonenu Ha 3D-npunTepe. OpopmiteHUe TpEXMEPHOH 24.05.2025
71 | BemeCTBEHHOH MOJICIIH.

[Meyats Mmonenu Ha 3D-npuntepe. OpopmiteHue TpeXMEPHOIH 24.05.2025
72 | BeleCTBEHHOM MOJIEIIH.

Keiicbl, Bxoasmme B | KpaTkoe comepxxanue
Nnporpammy
Keiic 1. Copemennsie | Kelic 3HakoMUT 00yyaromuxcsi ¢ pa3HOBUIHOCTSIMU JaHHbIX. Pemas

kapThl, Wik Kak ommcarb
3emiro?

3ajjauy Kelca, oOydarolluecs MPOXOAAT CIENYHOIIUe TEeMaTHKH:
KapThl U OCHOBBI UX ()OPMHUPOBAHUS; U3yUCHHUE YCIOBHBIX 3HAKOB H
HOPUHIUIIOB MX OTOOpaXeHMs Ha KapTe, CUCTEMbl KOOPAMHAT U
IPOEKUMUHA KapT, UX OCHOBHBIE XapaKTEPUCTUKU M BO3MOXKHOCTH
IOPUMEHEHMs; MaciiTtad M JIp. BCIIOMOIaTelIbHbIE HHCTPYMEHTBI
(GbopMHUPOBaHUS KAPTHI.

Keiic 2. I'mobGanbHOE
MO3ULIMOHUPOBAHUE
«Hatimn cebs Ha 3eMHOM
rapey.

HecMoTpst Ha TO, 4TO HABUraTOpPbl M CIIOPTHBHBIE TPEKEPHI CTAIU
HEOTHEMJIEMOM YacThIO HAIeH )XKH3HU, MAJIO KTO 3HAET MPUHIIUI UX
pa6otsl. [Ipoiins ketic, ooyuatomuecs y3naoT npo ['JIOHACC/GPS
OPUHLIMIBL  paboThl, HCTOPUIO, COBPEMEHHBIE CHCTEMBI,
MMPUMCHCHUC. HpI/IMeHeHI/Ie JIOITCPOB. Bmyanmam/m TEKCTOBBIX
naHHBIX Ha kapTe. Co3aaHue KapThl UHTEHCUBHOCTH.

Keiic 3.1
Aspodotocrémka.  «Jlns
Yero Ha CaMoOM JieJie HyKeH
OecnuIOoTHBIN

JIeTaTEeNbHBIN annapaT?».

Ketic 3.2. MUsmeHeHue
Cpelbl BOKPYT IIKOJIBL.

OOBEMHBIN Kelic, KOTOpBI MO3BOJIMT OOYYalOIIMMCS OCBOMTH
ITOJIHYIO TEXHOJIOTHYECKYIO LENOYKY, HCIOJIB3YEMYIO
KOMMEPUYECKMMH  KOMIIAHUAMH.  YCTPOHMCTBO W NPHUHIIMIIBI
¢yuxuonupoBanust BIIJIA, OcHOBbI (QOTO- W BUICOCHEMKU U
npUHIUIOB nepenaun nHpopmanuu ¢ BIIJIA, o6paboTka naHHBIX ©
BIUIA.

[Tpomomxenne keiica 3.1. OOyuaromuecsi, HuMes B CBOEM
paclopsDKeHUH  AJIeKTpoHHYI0 3D-monenb MIKOdBIL, MPOAOIKAIOT
BHOCHUTh U3MEHEHHUS B MPOJIYKT C LIENbI0 OIaroycTpoicTBa paiioHa.
OOyJarommecs: MPOJI0HKAIOT COBEPIIICHCTBOBATh CBOM HaBBIK 3D-
MOJIEJIMPOBAHUS, 3aBEpILas IPOEKT.
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4.2.4.

MarepuaibHO-TEXHUYECKUE

yCIIOBUS

peanu3anyu  OCHOBHOM

o0OpazoBarenbHON

nporpaMmsl (o CyTH, OObEIMHEHHE BCEX PECypCOB, NMPOIMCAHHBIX B Keicax). Mcmomnb3yercs

obopynosanue Llentpa nudposoro u rymanurapHoro npoduieit «Touka pocra»

Cnucok 060py0BaHUs

Ne i/t

HaumenoBanue

Kparkue TeXHHUYEeCKHe
XaPAKTEPUCTUKH

En. uzm.

Komnbrorepuslii kiaace UKT

M®YV (npuHTEp, CKaHEp, KOMHUP)

MubaunmaibHEIE:
na3epHbIi, u/0.

dbopmar A4,

IIT.

1.2.

Hoytoyx HaCTaBHMKA c
pelyCTaHOBJICHHON
OInepaluOHHOM
0(HUCHBIM
obecrnieueHreM

CHUCTEMOM,
MIPOTPaMMHBIM

Hoyt0yxk:

MPOU3BOIUTENILHOCTD
rpoiieccopa (o TECTy
PassMark — CPU BenchMark
http://www.cpubenchmark.net/)
: He meHee 2000 equHMII;
00BEM OINepaTUBHOM MAMSITH: HE
menee 4 I'6;

00BEM HaKOIIUTEIIS
SSD/eMMC: He menee 128 1'0;
[0 nmna  mpocmorpa U
pPENaKTUPOBAHUS  TEKCTOBBIX
JIOKYMEHTOB, ANEKTPOHHBIX
TabNIuIl u Mpe3eHTalun
pacnpocTpaHéHHBIX (HOpMATOB
(.odt, ,txt, .rtf, .doc, .docx, .ods,
Xls, .xlsx, .odp, .ppt, .pptx).

IIIT.

1.3.

HoyTbOyk ¢ mpemycTraHOBIEHHOM
OIEpallMOHHOU CUCTEMOM,
0(pHUCHBIM MPOTrPaMMHBIM
o0ecreyeHneM

HoyTt0yk:

He Huxe Intel Pentium N (unm
Intel Celeron N), ne Hixe 1600
MI 1, 1920x1080, 4Gb RAM,
128Gb SSD;
HPOU3BOIUTEIBLHOCTD
npoueccopa: He MeHee 2000
€IMHHII;

[0 ngns mpocMoTpa H
pPENaKTUPOBAHUS  TEKCTOBBIX
JTIOKYMEHTOB, AIIEKTPOHHBIX
TabJInIL u Mpe3eHTalul
pacrpocTpaHéHHbBIX (HhopMaToOB
(.odt, ,txt, .rtf, .doc, .docx, .ods,
Xls, .xlIsx, .odp, .ppt, .pptx).

IIIT.

10

1.4.

NHTEpaKkTUBHBIN KOMIUIEKC

KonnuecTBO  0IHOBpEMEHHBIX
kacauui— He Mmenee 20.

IIT.

Ypok TexHos0run

AnnutuBHOE 000pYyI0BaHNE

22




2.2.

3D-o060pynoBanue
MIPUHTED)

(3D-

MuHuManbHBIE:

THT MpUHTEpA: FDM;
Marepuai: PLA;
pabounii CTON: C MOAOTPEBOM;
pabouast obnacte (XYZ): ot
180x180x180 MM,
CKOpPOCTb IeyaT: He MeHee 150
MM/CEK;

MUHUMAaJIbHAsT TOJIIMHA CJIOS:
HE Ooiee 15 MKM;
¢dopmar (haiiiioB (OCHOBHEIE):
STL, OBJ;
3aKpBITHIM KOPIYC: HAJIMYHE.

IIIT.

2.3.

[Tnactuk nns 3D-npunTepa

TonmuHa NJIaCTUKOBOM HHUTH:
1,75 MM;
MaTepuall: PLA;
BeC KaTylku: He MeHee 750 rp.

IIT.

15

2.4.

I1O nnst 3D-MoaenupoBaHus

OO0nauHbIi UHCTPYMEHT
CAIIP/ACYVYII, oxBaThIBarOImuii
BeCh  mporecc pabOThl €
U3JIENUSMU — oT
IPOEKTUPOBAHUS 10
W3TOTOBJICHHUS.

I[OHOJ'IHI/ITCJ'ILHOC 060py,Z[OBaHI/Ie

2.5.

[Il;1em BUPTYaJIbHOM PEATBLHOCTH

OO0miee pasperieHue HEe MeHee
2160x1200 (1080x1200 s
Ka)X0ro Ti1a3a), yroi o03opa He
menee 110;

HAJIMYUE KOHTPOJUIEPOB — 2
IIT.;

HAJIMYUE BHEIIHUX JTATYUKOB —
2 MIT.;

pa3péM Ui TOJKIIOYCHHS
HAyIIHAKOB: HAJINYNE,
BCTPOEHHAs KaMepa: HaJu4due.

KOMIIJICK
T

2.6.

IItaTtus s
0a30BBIX CTAHIUI

KpEIUICHUS

KommiekT w3 AByX IITaTHBOB.
COBMECTHUMOCTh CO IIJIEMOM
BUPTyaJIbHOU peaIbHOCTH,
m2.3.1.

KOMIIJICK
T

2.7.

Hoyt6yk ¢ OC myis VR-1mnema

KonnuecTBo sanep npoueccopa -
HE MEHEE 4
TakToBas yacToTa MpoIeccopa -
HE MeHee 2500 MI'g
Buneokapra - He Hmxe Nvidia
GTX 1060, 6 I'0 BumeonaMsThb
O0Bem ormepaTUBHON MaMATH -
He MeHee § 0.

IIT.
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2.8.

MHoOroImoms30BaTeIbCKast
cucreMa BUPTYyaJIbHOU
pEaNbHOCTH C 6-KOOPJIAMHATHBIM
OTCIICKUBAaHUEM MMOJIOKEHUS
MIOJIb30BaTelICH

TpeGoBanmst K cuUcTemMe
BUPTYJIbHOM pEaNbHOCTH:
MOJIepKKa MOOUITBHBIX
IIJIEMOB BUPTyaJIbHOU
PEATBHOCTH TIOJ YIPaBICHUEM
oC Android;
MOJIJIEPIKKA YIPaBIISONIUX
KOHTPOJUICPOB c
BO3MO>KHOCTBIO 6-

KOOPJIWHATHOTO OTCJIC)KHBAHUS
MIOJIOKEHHSI B IPOCTPAHCTBE,

TEXHOJIOTHUS TIOJTHOM
KOMITeHCaruu ~ jara  (anti-
latency): n3o0OpakeHue ITOHKHO
BBIBOAMTHCS  JUIS  TOYEK, B
KOTOPBIX OK&XYTCSI JIEBBIA U
IpaBblii TJa3a I0Jb30BATENA
4yepe3 BpeMsi, KOTOPOE JIOJDKHO
IPOWTH C MOMEHTA Hayaja
OTIPEJICIICHUS] MECTOTIOIOKCHUS
TJ1a3 MOJIb30BaTeNs 0 MOMEHTA

OKOHYaHHS BBIBOJIA
U300paxKeHHUs. ;

IR (0)116:0113 OTCIIEKHUBAHUS
II0JIb30BaTeIc — He MeHee 16
KB. M;

KOJIMYECTBO IIOJIL30BATEIEN —
HE MeHee 3 Yell.

TpeboBanus K cuUcTeMe
OTCIIC)KUBAHUS MTOJIOKEHUS
[10JIb30BaTENEN (TpekuHra):
THUT CHCTEMBI OTCIICKUBAHUS: 6-
KOOpJIMHATHAS cucreMa
OTCJIEKUBAHMS;

o0l BeC OAHOrO yCTpoicTBa
TpekuHra — He Oomnee 20 T,
TEXHOJIOTHSI: ONTHKO-
UHEpLUATbHBIN TPEKUHT,
AKTHBHBIE MapKephl,

pabotaromrie B MH(ppaKpacHOM
JMana3oHe;

yroix  o030pa  ONTHYECKOH
cucteMpl — He wMeHee 230
IpajycoB;

BpeMms OTKJINKA CHUCTEMBI
TpekuHra — He Oojee 2 Mc;
pa3MmeleHre  CEeHCOpOB:  Ha
00BeKTe OTCIIC)KUBAHUS,
CEHCOPBI, HCIIONB3yeMbIC IS
OTCJIEKUBAHUS IJIEMOB

BUPTYaJIbHOU PEATbHOCTH U JUISI

Komm.
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OTCIIC)KUBAHUS JIBUOKEHUH PYK
MOJIb30BaTENICH, JOJDKHBI OBITH

NACHTUYHBIMU u
B3aMMO3aMCHICMbIMHU,
pPasMCIICHUC AKTHUBHBIX

MapKeEpOB: HAIIOJILHOE,
BCC KOMIIOHCHTbBI CHUCTCMBI

TPEKUHTA JIOJKHBI
MOHTHPOBAThCSI Ha TOJ, 0e3
HEOOXOAMMOCTH

IIOTOJIOYHOT'0/HACTEHHOTO
MOHTAXa,

HAJIMYKE CEHCOPOB B COCTaBe
€IMHOr0 YCTPOUCTBA TPCKUHTA!

aKceJIepoMeTp, THPOCKOII,
OINITUYECKUHN CEHCOp;

qacToTa OTCJIC)KNBAHUA
TIOJIOKCHHUS MIOJIb30BATEIIS:

- akcesiepometp: He meHee 2000
BBEIOOPOK/C;

- rupockor: He MeHee 2000
BBEIOOPOK/C;

- OITUYECKUI CEHCOP: HE MEHEE
60 BBIOOPOK/C;
HOTPEIIHOCTh  OTCJIC)KHBAHUS
MOJIOKEHUSI TIOJIb30BATENs B
IPOCTPAHCTBE Ha Iuiouiaau 6 M

X 6 M — He Oonee 10 wmwm;
MHHHMAJIBHOE KOJIUYECTBO
MOJIb30BaTENEH,

MOJJEPKUBAEMOE CHUCTEMOU
TPEKHUHIa, HE MeHee 3 yell.

TpeboBanust K mOKa3aTeNIM
XpaHeHUs, TPAHCTIOPTHUPOBKU U
HaCTPOMKH:

BpEeMs TIOJIHOTO Pa3BEPTHIBAHUS
U HACTPOMKH CHUCTEMBI IS
TUIONIAA OTCICKUBAHUS 16 KB.
M —He ©Oomee 90 wmuH;
HEO0OXOIMMOCTh KaTUOpPOBKU B
mporecce dKCIUTyaTallud —
OTCYTCTBYET;

temreparypa xpaneHus: -30°C
.. +50°C.

TpeboBanust Kk  cmocobam
yIpaBIeHUST WHTCPAKTUBHBIMHU
MO/JICTISIMHU:

MOJJEPKKA  6-KOOPAMHATHOTO
OTCJIC)KUBAHUS MTOJIOKEHUS
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YIPABJSIOMUX  YCTPOHCTB B
IIPOCTPAHCTBE.

TpeboBanust K IPOrpaMMHOMY
00€eCIIEYEHHIO:
HOJIEP/KKA CUCTEMOM TPEKHHTa

ONEPALIMOHHBIX CUCTEM:
Windows, Android;
MPEIOCTABIICHUE
HEOTPAaHWYEHHON IO BpPEMEHU
HCIIOJIB30BaHUS MPOCTOMN
(HEUCKITIOUNTETLHOM )

JIMIICH3MU Ha KOMMCPYCCKOC
HCIIOJIb30BAHUEC ITPOIPaMMHOI'O

oOecrieueHus CHUCTEMBI
TpekuHra Ha oguH muiem ¢ OC
Android (6eccpounast

JUIEH3MS ) — 3 IIT.

O6mue TpeOOBaHMS:
HaJIM4he MOOWIBHBIX IIUIEMOB
BUPTYaJIbHOU PCAIbHOCTH

Oculus Go winu agaigor — 3 miT.;
HAJIMYMe KOMIUICKTa MPOBOJIOB
U 3apsS/HBIX yCTPOMCTB IS
Oecniepe0oitHOi paboTHI.

1o TUTSt 00paboTku
U300paXeHU U OIpeleIeHUs
(dhopmbI, pazMepoB, MOJIOKEHUS

2.9. U HMHBIX XapaKTEPUCTUK
00BEKTOB Ha IJIOCKOCTH WJIH B
dotorpammerpuueckoe [10 IPOCTPAHCTRBE. IIT.
KomnakTHbIil KBajgpokonrep ¢
TPEXOCEBBIM  CTAOUITU3aTOPOM,
2.10. kamepoir 4K, MakcHUMalbHOM
JNAIBbHOCTBIO  Tepefaud  He
KBagpoxonrep Mavic Air MeHee 6 KM. IIT.
KBagpokonrep ¢ kamepou, Bec
He Oonee 100 r B cOope c
NpOMNEeIEPOM U KaMepou;
ONITUYECKUI JTaTYUK
2.11. ompeNeseHUusT  TO3WUIUA ~ —
HaJIN4HE;
BO3MOKHOCTB YIAIEHHOTO
IPOrpaMMUPOBAHUS —
Ksanpokonrep DJI Tello HaJu4ue. IT.
3 Menua3ona
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3.1

dotoamnmnapaT ¢ 00BEKTHBOM Koaunuectso 3G (PEKTUBHBIX | MIT.
NUKcenen — He MeHee 20 MIIH. 1

3.2

Buneokamepa [nanmer (mns oOecriedyeHUs | IIT.
coBMmectuMoctd ¢ 1 2.3.6) ¢
PUMEPHBIMH
XapaKTePUCTHKAMMU:
JMaroHalib/paspenieHue: HE
meHee 2048x1536 mmukcenen;
JTUaroHallb JKpaHa: HE MEHeEe
9.7";

BcTpoeHHas namsaTh (ROM): He
MEHee 32 I'b;
paspemieHue (HoToKaMmephl: HE
MeHee 8 M,
Bec: He Oomee 510 T
BBICOTA: HE Oosee 250 Mm. 1

3.3

Kapra IIaMATH i | O6bEM namsiTu — He MeHee 64 | wrT.
¢doToanmapara/BuacOKaMePhI I'06, xnacc He Hmxke 10. 2

34

IlItatus MaxkcuManbHasi Harpy3ka: He | IT.
Ooinee 5 kT;

MaKCHUMaJIbHas BHICOTA CHEMKHM:
He meHee 148 cMm 1

4.2.5. VHpopManMOHHO-METOAMYECKHUE YCIOBHS pealu3alliii OCHOBHON 00pa3oBaTeinbHON
porpamMMbl OCHOBHOTO 00111eT0 00pa30BaHus (CIIMCOK BHEITHUX METO/I. MATEpHUAIOB) (CCHUIKU Ha
JIOTI. MaTepuaibl — MPOMUCHIBaeM B Kelicax)

CIHCOK HCTOYHHUKOB JINTCPATYPBhI:

1.

AnvazoB, W.B. COOpHMK  KOHTPOJBHBIX  BONPOCOB MO  JAUCHUIUIMHAM
«Aspodotorpadus», «A’IpochbEMKa», «AIPOKOCMHUECKHE METOIbI ChEMOK» / M.B.
AnmazoB, A.E. AnterHoB, M.H. CeBactbsgnoBa, A.®. Crenmenko — M.: wusm.
MUUTI'AuK, 2006. — 35 c.

baesa, E.}FO. O0uiie Bonpochl MPOEKTUPOBAHUS M COCTABICHMS KapT JUIS CTYJIEHTOB
cnenuansHoctu «Kaprorpagus u reoundopmaruka» / E.JO. baesa — M.: uzn.
MUUT AuK, 2014. — 48 c.

Makapenko, A.A. YueOHoe mocoOue Mo KypCOBOMY MPOEKTHPOBAHHIO IO KYpPCY
«Ob6mmereorpadpuueckue kapte» / A.A. Makapenko, B.C. Mouceesa, A.JL
Crenanuenko non oduiei penakuuein Makapenko A.A. — M.: uzn. MUUT'AuK, 2014.
—55c.

Bepemaka, T.B. Metoauueckoe nocodue 1o uCroib30BaHUIO TOMOTpagHuUecKuX KapT
JUTS OTIEHKH KOJI0THYeCcKoTo coctosiuus Tepputopun / T.B. Bepemaka, Kauaes I'.A. —
M.: m3n. MUUTI'AuK, 2013. — 65 c.

Penpko, A.B. ®otorpaduueckue nporeccs peructpaiuu nadopmaruu / A.B. Penasko,
Koncrantunosa E.B. — CII0.: uza. IIOJIUTEXHUKA, 2005. — 570 c.

KocunoB, A.I'. Teopus wu mnpaktuka 1UGPOBOH 00pabOTKH HM300paKEHUH.
JIMCTaHIIMOHHOE 30HIMPOBAaHUWE M Treorpadguueckue HH(YOPMAIMOHHBIE CHCTEMBI.
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